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FOREWORD 


This  report,  the  Review  of  Experience,  documents  the  historical  mainte- 
nance experience  for  the  DDG“37  Class  Main  Propulsion  Boilers,  presents  an 
analysis  of  the  problems  encountered,  and  recommends  actions  to  improve 
system  material  condition.  It  has  been  developed  for  NAVSEA  934X,  the 
st>onsor  of  the  Destroyer  Engineered  Operating  Cycle  (DDEOC)  Program,  under 
Navy  Contract  N00024-78-C-4062 . 
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SUMMARY 


' The  goal  of  the  Destroyer  Engineered  Operating  Cycle  (DDEOC)  Progreun 
IS  to  effect  an  early  improvement  in  the  material  condition  of  ships,  at  an 
acceptable  cost,  while  maintaining  or  increasing  their  operational  avail- 
ability during  an  extended  operating  cycle.  In  support  of  this  goal.  System 
Maintenance  Analyses  (SMAs)  are  being  conducted  for  selected  systems  and 
subsystems  of  designated  surface  combatants.  The  principal  element  of  an 
SMA  is  the  Review  of  Experience  (ROE) . This  report  documents  the  ROE  for 
the  DDG-37  Class  Main  Propulsion  Boilers. 


The  ROE  is  an  analysis  of  existing  and  anticipated  problems  that 
affect  the  operational  performance  or  maintenance  program  of  a ship  system. 
The  ROE  report  serves  as  a vehicle  for  assessment  of  the  significance  and 
consequence  of  identified  problems.  It  also  presents  specific  recommenda- 
tions and  a system  maintenance  policy  for  preventing  or  reducing  the  impact 
of  problem  occurrence  while  improving  material  condition  and  maintaining  or 
increasing  system  availability  throughout  an  extended  ship  operating  cycle. 

The  Main  Propulsion  Boilers  ROE  included  an  analysis  of  all  available 
maintenance  data  sources.  The  documented  maintenance  experience  of  the  sys- 
tem was  reviewed  through  analysis  of  Maintenance  Data  System  (MDS)  data. 
Casualty  Reports  (CASREPs),  and  system  overhaul  records . k^nitial  findings 
from  these  sources  were  correlated  with  Planned  MaintenanceSystem  (PMS) 
requirements,  system  alterations,  and  system  technical  manuals  to  identify 
maintenance  problems.  Ship  surveys  were  conducted  and  appropriate  technical 
codes  were  interviewed  to  validate  identified  problems,  identify  undocumented 
maintenance  problems , and  determine  the  status  of  current  and  planned  actions 
affecting  the  Main  Propulsion  Boilers.  All  findings  were  evaluated  and  ap- 
propriate conclusions  were  developed.  Recommendations  were  then  formulated 
to  implement  existing  and  newly  defined  corrective  actions  to  minimize  the 
occurrence  of  identified  problems  and  their  effect  on  the  extended  operating 
cycle . 

The  major  conclusions  resulting  from  the  Review  of  Experience  for  the 
Main  Propulsion  Boilers  are  summarized  as  follows: 

• This  analysis  has  shown  that  most  of  the  major  maintenance  problems 
associated  with  the  DDG-37  Class  Main  Propulsion  Boilers  have  been 
identified  by  the  Navy  technical  community  and  solutions  in  the  form 
of  ShipAlts  have  been  prescribed.  — — - - -^n  
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• Major  restorative  maintenance  of  the  Main  Propulsion  Boilers  may  be 
required  at  Baseline  Overhaul  (BOH)  in  the  form  of  rebricking,  tube 
replacement,  and  boiler  skirt  renewal.  The  material  condition  of 
the  boiler  brickwork,  including  whether  or  not  the  brickwork  has 
been  shockhardened  (ShipAlt  DDG-37-1112D) , and  the  tube  waterside 
conditions  will  dictate  if  rebricking  and  tube  replacement  are 
necessary. 

• Several  outstanding  ShipAlts  related  to  feedwater  quality  improve- 
ment should  be  accomplished.  This  should  allow  the  extension  of  the 
interval  between  waterside  cleaning. 

• Boiler  lay-ups  continue  to  be  a problem,  particularly  short  period 
wet  lay-ups  for  West  Coast  ships.  Forced  hot-air  blower  heaters 
are  not  readily  available  for  fleetwide  use  in  dry  lay-ups. 

• Several  ShipAlts  associated  with  the  fuel  oil  service  system, 
including  vented  plunger  burners  and  Marotta  fuel  oil  quick  closing 
valves  (FOQCVs) , should  be  accomplished  at  BOH  to  provide  an  im- 
proved, safer,  and  more  easily  maintained  fuel  oil  service  system. 

• Boiler  safety  valves  should  be  overhauled  at  BOH  only  if  necessary. 

• During  BOH,  each  boiler  should  be  provided  with  a Yarway  2500-psi 
gage  glass  and  two  Barton  remote  boiler  water  level  indicators 
(RBWLIs) . The  Nucleonic  RBWLIs  should  not  be  installed. 

• All  bottom  blow  valves  should  be  replaced  during  BOH  and  the  bottom 
blow  piping  replaced  in  accordance  with  the  monel  bottom  blow  piping 
ShipAlt  DDG-37-1229K. 

• Main  steam  valves  should  be  overhauled  only  if  they  exhibit  signs 
of  seal  ring  leakage  or  steam  leakage  past  the  seat. 

• A sliding  foot  movement  indicator  should  be  installed  on  each 
sliding  foot  during  BOH.  An  investigation  into  the  use  of  a non- 
lubricated  foot  is  also  recommended. 

• Current  PMS  requirements,  as  modified  by  changes  recommended  in 
this  report,  are  adequate  to  maintain  the  Main  Propulsion  Boiler 
System  throughout  the  Engineered  Operating  Cyl^e. 

• The  recommended  maintenance  strategy  is  to  continue  to  operate 
boilers  in  strict  accordance  with  the  Engineering  Operational 
Sequencing  System  (EOSS) , accomplish  PMS  checks  in  an  orderly  cind 
timely  fashion,  and  perform  minor  repair  actions  as  needed. 

Reliable  operation  of  the  Main  Propulsion  Boilers  can  be  expected 
during  the  Engineered  Operating  Cycle  if  the  following  recommended  changes 
are  performed: 


• Baseline  Overhaul  (BOH)  Requirements 

• Intracycle  Maintenance  Requirements 

• Follow-On  RDH  Requirements 

• Reliability  and  Maintainability  Improvements 
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• planned  Maintenance  System  Changes 

• Industrial  Facility  Improvements 

• IMA  Improvements 

• Integrated  Logistic  support  (ILS)  Improvements 

Table  S-1  summarizes  ali  recommendations  resulting  from  this  Review 
of  Experience. 
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CHAPTER  ONE 


INTRODUCTION 


I . 1  BACKGROUND 

In  support  of  the  Destroyer  Engineered  Operating  Cycle  (DDEOC)  Program, 
s{X)nsored  by  NAVSEA  934X,  System  Maintenance  Analyses  (SMAs)  are  being  con- 
ducted on  selected  systems  and  subsystems  of  program-designated  surface 
combatants.  The  principal  element  of  an  SMA  is  the  Review  of  Experience 
(ROE) . This  report  documents  the  ROE  for  the  DDG-37  Class  Main  Propulsion 
Boilers,  which  were  selected  for  analysis  because  they  are  on  the  DDG-37 
Class  Maintenance  Critical  Equipment  List. 


1.2  PURPOSE  AND  SCOPE 

The  ROE  is  an  analysis  of  existing  and  anticipated  problems  that 
affect  the  operational  performance  or  maintenance  program  of  a ship  system. 
The  ROE  report  serves  as  a vehicle  for  assessing  the  significance  and  con- 
sequences of  identified  problems.  The  report  also  recommends  specific 
actions  and  a system  maintenance  policy  directed  toward  preventing  or 
reducing  the  impact  of  maintenance  problem  occurrence  while  improving  mate- 
rial condition  and  maintaining  or  increasing  system  availability  throughout 
an  extended  ship  operating  cycle. 

The  analysis  documented  herein  is  specifically  applicable  to  the  Main 
Propulsion  Boilers  installed  on  the  DDG-37  Class.  Only  those  system  compo- 
nents tliat  had  been  installed  or  were  onboard  ship  as  of  the  fourth  quarter 
of  Fiscal  Year  1977  were  considered.  The  analysis  used  all  available  docu- 
mented data  sources  from  which  system  maintenance  problems  could  be  identi- 
fied and  studied.  These  included  Maintenance  Data  System  (MDS)  data. 
Casualty  Reports  (CASREPs) , and  system  overhaul  records,  in  addition  to 
Planned  Maintenance  System  (PMS)  requirements  data,  system  alteration  docu- 
mentation, and  system  technical  manuals.  Sources  of  undocumented  data 
employed  in  this  analysis  included  interviews  with  Ship's  Force  and  other 
cognizant  technical  personnel. 


1 . 3  SYSTEM  FUNCTION  AND  BOUNDARIES 

The  Main  Propulsion  Boilers  generate  the  steam  used  to  drive  the  main 
propulsion  turbines,  the  ship's  service  turbo-generators,  the  main  feed 
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CHAPTER  TWO 

APPROACH 


2.1  OVEKVIKW 

Thia  chapter  describes  the  approach  to  the  performance  of  the  ROE 
for  the  Main  Propulsion  Boilers.  Primary  data  sources  were  identified  in 
Section  1.2.  The  data  were  used  to  identify,  define,  and  analyze  mainte- 
nance problems  that  will  significantly  affect  the  Main  Propulsion  Boilers' 
maintenance  program.  A course  of  action  relative  to  the  maintenance  program 
was  recommended  on  the  basis  of  the  analysis  results. 

For  purposes  of  the  analysis  performed,  the  Main  Propulsion  Boiler 
System  was  divided  into  three  groups:  the  Babcock  and  Wilcox  (Bt.W)  boilers 
and  their  associated  equipment,  the  Foster  Wheeler  (FW)  boilers  and  their 
associated  equipment,  and  other  equipment  not  specifically  associated  with 
a particular  boiler  manufacturer. 

Major  steps  of  the  analysis  were  as  follows: 

• Compiling  relevant  documented  and  undocumented  maintenai\ce  history 
data 

• Analyzing  these  data  to  identify  and  define  maintenance  problems 
expected  to  have  significant  effect  on  maintenance  of  the  system 

• Recommending  a specific  course  of  action  for  solution  of  system 
maintenance  problems 

Each  of  these  activities  is  described  below. 


2.2  DATA  COMP!  1 AT  ION 

The  analysis  began  with  the  compilation  of  comprehensive  data  oi\  the 
maintenance  history  of  the  sy.stem.  The  data  file  generated  consisted  of 
four  key  elements:  an  MD.S  data  bank,  a CASKEP  narrative  simmvary,  a system 
overhaul  experience  summary,  and  a sy.stem  .ShipAlt  summary.  A library  of 
appropriate  technical  manuals,  bulletins,  and  related  documents  was  also 
assembled.  The  MDS  data  bank  was  compiled  by  examination  of  all  MDS  data 
reiK»rtcd  for  the  DDG-37  Class  from  1 January  1970  through  30  Septeml^er  1977. 
Overhaul  information  was  obtained  from  authorized  Ship  Alteration  and  Repair 
Packages  (SARPs)  for  the  DlX;-37  Class. 
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i.  i MAINTENANCE  PKCULEM  DEFINITION 


Piiti'nt  ial  maintenance  problems  associatt'd  with  the  systems  and  their 
i.>>miH)iu'ut  s weie  iilentified  by  screeniny  data  obtained  trom  t lie  abovo- 
ilosci  ibed  sonrees  <».s  well  as  from  ship  surveys,  interviews  with  Navy  tecli- 
nical  pel  .onnel , and,  when  appropriate,  NAVSEA  specia  I- interest  proqrams. 

Ml/;'  data  constituted  th«'  initial  and  primary  source  of  information 
sciet.iied.  The  lesultinq  data  base  includes  all  part  and  labor  records,  as 
well  as  narrative  material,  describinq  maintenance  actions  reported  aqainst 
‘lysiem  . omiKunTii  . Maintenance  actions  are  represented  by  Job  Control 
Numbfi:'.  (JCNs).  Tho  purpose  of  the  first  step  in  the  sctt'i'ninq  process  was 
to  idojit  i fy  th>'  m.i  intenance  actions  that  had  been  reported  aqainst  comjxj- 
tienln  of  the  systi-m  undei  invi'stiqation. 

Computei -ac.si sted  analysis  quantified  the  man-hour  and  pai t-expenditure 
liaidv-ns  incurred  tor  each  component,  not  only  for  tlie  selected  components 
individually  but  also,  as  appropriate,  for  each  qeneric  class  of  components. 
Indiviiiual  comixinent-s  or  component  classes  which  had  contributed  signifi- 
cantly to  the  system's  maintenance  burden  were  selected  for  tlie  intensive 
analysis  describeil  below.  Components  were  also  selected  for  analysis  if 
they  had  generated  a significant  number  of  CASRIiPs  or  if  other  sources  of 
informat  ion  (c.q.,  ship  surveys  or  overhaul  experience)  disclosed  signifi- 
cant concern  regarding  maintenance  problems  or  the  maintenance  puograms  for 
the  ii>mixin«‘nts . 

bi-t  ailed  analysis  of  the  si'lected  components  was  directed  toward 
defining  each  maintenance  problem  in  terms  of  several  specific  factors: 
the  etfect  of  the  problem  on  the  component  and  system,  the  interval  between 
occuireiK-es  of  the  probh'm,  the  redundancy  of  the  affectcii  comjioiii'nt  witliin 
the  system,  t hi-  criticality  of  the  component  to  the  system,  the  resources 
leguiied  to  perform  the  maintenance  necessaiy  to  correct  the  problem,  and 
the  expected  component  or  system  downtime. 

.’.4  ANAl.VSlb  OF  COMPONENT  MAINTENANCE  PROBLEM.S  AND  DEFINITION  OF  SObllTlONS 

Cnee  the  ci'inponent  maintenance  problems  and  their  causes  were 
identified,  solutions  were  sought  by  examining  each  problem  in  relation  to 
the  extent  to  which  it  is  recognized  and  its  susceptibility  to  cstablisiied 
t ypi's  of  corrective  action.  These  analysis  criteria  are  expressed  in  the 
following  questions: 

• Is  the  problem  known  to  the  Navy  teclinical  community  and  lias  a 
solution  been  propt^sed  or  established? 

• Will  a design  change  reduce  or  eliminate  the  problem? 

• Is  the  problem  PMS-related?  Can  the  pioblem  be  reduced  or 
eliminated  by  changes  to  PMS?  (These  changes  might  include  adding 
or  di'leting  requirements,  changing  reqiii remi'nt  freiiuency,  or  devel- 
oping material  condition  assessment  tests  and  procedures.) 
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• Can  the  problem  be  reduced  or  eliminated  by  improving  the  Ship's 
Force,  Intermediate  Maintenance  Activity  (IMA),  or  depot-level 
capabilities? 

• Can  the  problem  be  reduced  or  eliminated  by  periodically  performing 
restorative  maintenance?  should  this  be  accomplished  at  a Selected 
Restricted  Availability  (SRA)  by  Ship's  Force,  IMA,  or  depot-level 
facilities? 

• Is  the  run-to-failure  concept  a viable  maintenance  strategy  for 
the  associated  equipment? 

An  affirmative  answer  to  any  question  resulted  in  analysis  of  the 
effects  of  the  solution  and  in  an  estimate,  when  possible,  of  the  cost  to 
implement  the  solution.  A negative  answer  prompted  the  analyst  to  go  to 
the  next  question.  After  all  the  questions  were  answered,  the  alternative 
near-term  and  long-term  solutions  were  evaluated  and  the  most  acceptable 
alternatives  defined  and  documented  as  recommendations.  "Near-term"  rec- 
ommended solutions,  as  used  in  this  report,  are  those  that  should  be,  and 
are  li)cely  to  be,  accomplished  before  completion  of  the  initial  DDG-37 
Class  Baseline  Overhaul  (BOH) . "Long-term"  recommended  solutions  are  those 
that  are  not  li)cely  to  be  accomplished  until  some  or  all  of  the  DDG-37  Class 
BOHs  have  been  completed. 

The  historical  overhaul  experience  for  all  installations  of  each 
selected  component  was  then  correlated  with  the  recommended  problem  solu- 
tions. An  evaluation  was  made  to  establish  the  BOH  requirements  for  each 
selected  component. 


CHAPTER  THREE 


ANALYSIS  RESULTS 


3.1  OVERVIEW 

This  chapter  presents  the  results  of  the  analysis  of  the  Main  Propul' 
sion  Boilers.  Preliminary  analysis  of  the  MDS  data  resulted  in  the 
identification  of  29  system  components  that  warranted  detailed  analysis. 
The  MDS  maintenance  burden  data  for  these  29  components  are  summarized  in 
Table  3-1. 


A review  of  part  replacement  histories  identified  those  replacement 
parts  within  the  selected  components  requiring  further  analysis.  Pertinent 
data  for  these  parts  are  summarized  in  Tables  3-2  and  3-3.  CASREP  analysis 
supported  the  analysis  of  MDS  data  performed  to  identify  repetitive  or 
significant  maintenance  actions.  Appendix  B summarizes  the  CASREPs  reported 
against  the  equipments  of  the  Main  Propulsion  Boilers  and  indicates  the 
percentage  of  total  system  CASREPs  attributed  to  each  equipment  and  the 
types  of  failures  experienced.  Ship  surveys  and  interviews  with  Navy 
technical  code  personnel  confirmed  the  existence  of  maintenance  problems 
disclosed  by  the  analysis. 


3.2  PROBLEMS  APPLICABLE  TO  ALL  DDG-37  CLASS  BOILERS 

Several  problems  e;q)erienced  by  all  of  the  DDG-37  Class  ships  are 
generic  in  nature  and  apply  to  ships  equipped  with  both  Babcock  and  Wilcox 
and  Foster  Wheeler  boilers.  These  problems  are  discussed  and  solutions 
are  recommended  in  the  following  paragraphs. 

3.2.1  Boiler  Refractory  Service  Life 

3. 2. 1.1  Discussion 

Shore-Based  Intermediate  Maintenance  Activity  (SIMA) , IMA,  and  NAVSEC 
personnel  report  that  most  refractory  problems  are  caused  by  inproper 
installation.  This  is  especially  true  for  burner  tiles  that  require  anchor 
bolts.  The  incorrect  installation  of  anchor  bolts  in  burner  tiles  can 
cause  tile  buckling  that  will  distort  registers,  jam  air  doors,  and  even- 
tually expose  the  furnace  front  plate  when  the  tile  cracks.  BSW  boilers 
were  originally  equipped  with  burner  tiles;  FW  boilers  used  castable 
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refractory  in  lieu  of  tiles.  Currently,  however,  burner  tiles  are  being 
installed  in  both  kinds  of  boiler  regardless  of  original  design.  Burner 
tiles  are  nomally  inspected  each  time  the  firebox  is  entered  and  repaired 
as  necessary.  Normally,  these  repairs  are  minor  and  consist  of  patching  the 
castable  refractory  around  the  burner  tiles.  This  is  normally  accomplished 
by  Ship's  Force.  Table  3-2  lists  the  various  types  of  refractory  that  have 
bt'on  used  by  Ship's  Force  personnel  in  repair  actions. 

Major  repairs,  such  as  complete  renewal  of  a furnace  front  wall  or  a 
furnace  floor,  are  usually  accomplished  with  IMA  assistance.  This  typo  of 
repair  work  usually  requires  the  skill  of  an  experienced  b<.'>iler  repairman, 
a skill  usually  found  only  at  the  IMA  or  depot  level. 

Cognizant  tecimical  personnel  at  NAVSEC  (PHILADIV)  reported  that  cast- 
able refractory  should  have  a service  life  of  three  to  five  years  while 
brick  refractory  (including  firebrick,  insulating  brick,  insulating  block, 
and  mortar)  should  last  from  five  to  ten  years.  The  major  factors  tliat 
will  reduce  the  effective  service  life  of  boiler  refractory  are: 

• Improper  wanning  up  and  cooling  down  of  the  boiler. 

• Allowing  soot  or  debris  to  remain  on  brickwork  while  the  boiler  is 
fired.  This  shortens  the  life  of  the  brickwork  by  lowering  its 
melting  temperature. 

• Firing  a boiler  with  clogged  or  non-functioning  expansion  joints. 

Ship's  Force  can  control  all  of  these  factors  by  strict  adherence  to 
procedures  outlined  in  the  Engineering  Operational  Sequencing  System  (BOSS) 
and  by  properly  cleaning  the  boiler  furnace  at  the  recommended  intervals. 

SfiipAlt  DDG-37-1112D,  Shockhardoned  Brickwcirk,  provides  for  an  improved 
anchoring  system  for  the  brickwork  that  is  more  resistant  to  breakage  from 
Unler  mt)vement  or  shock.  This  ShipAlt  should  be  accomplished  at  BOH  when 
the  boilers  are  rebricked.  During  follow-on  ROHs,  if  a boiler  inspector 
determines  tliat  the  boilers  should  be  rebricked,  the  same  anchoring  pro- 
cedure should  be  used. 

Boiler  refractory  should  be  inspected  by  Ship's  Force  each  time  the 
furnace  is  opened.  Minor  repairs,  such  as  the  patching  of  castable 
lefractory  and  burner  tiles,  should  be  accomplished  while  the  furnace  is 
opened.  Additionally,  Ship's  Force  should  clean  all  refractory  expansion 
joints  and  remove  all  loose  debris  each  time  the  furnace  is  opened. 

3. 2. 1.2  Recommendations 


For  the  long  term,  the  following  actions  should  be  taken: 

• All  castable  boiler  refractory  should  be  renewed  at  BOH  and  at 
each  follow-on  ROH. 

• ShipAlt  DDG-37-1112D  should  be  acconplished  at  BOH  by  re-bricking 
with  the  shock  hardened  anchoring  procedure.  The  same  type  of 
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anchoriiu)  pioi-odurt?  should  be  us».‘d  whenever  the  bciilers  are 
t ebricked. 

l.J.J  Waterside  >uid  Kiresi>.ie  Mg  int  enance 

i 

1 . J . . I Ha  v kvj  round 

l'M>  and  the  NHTM  I’liapter  221  retjuire  that  watersides  and  firesides  be 
inspected  and  cleaned  when  deemed  necessary  by  the  engineer  officer  at  an 
interval  not  to  exceed  2000  operating  hours.  Ship  surveys  indicate  that 
many  t iuiineer  of  I leers  schedule  lx.')iler  waterside  and  fireside  cleaning  at 
appii.'Mm.itelY  IHOO  operating  hours. 

f . 2 . 2 . 2 Pi scussion 

Twi'  methods  of  waterside  cleaning  are  presently  available.  The  pre- 
let  itsf  met  hvid  is  to  use  a high-pres.sure  water  jet.  This  method  requires 
IMA  assistance  and  the  use  of  a portable  diesel-engine-driv'en  high-pressure 
watei  pump.  Normally,  three  men  are  required  to  operate  the  water  jet 
e..juipment  after  the  boiler  has  been  disassemliled  for  waterside  m.i  int  enance . 

The  second  method  foi  waterside  maintenance  is  the  use  of  mechanical  air- 
dt iven  tube-cleaning  equipment.  That  method  has  to  be  used  when  IMA 
•issistance  is  not  available.  It  is  not  as  effective  as  water jetting  and 
typically  requires  about  10  to  ISO  Ship's  Korce  man-hours  over  a period  of 
about  two  working  days. 

With  the  advent  of  high-pressure  waterjetting,  ship  surveys  confirm 
that  many  engineer  officers  try  to  schedule  waterside  cleaning  during  an 
Intermediate  Maintenance  Activity  Availability  (IMAV)  to  take  advantage 
ot  the  improved  waterjt't  method  offered  by  most  IMAs.  Presently,  many 
ships  aie  scheduling  twii  of  the  four  boilers  for  waterside  waterjetting 
and  firesides  cleaning  alxnit  every  four  to  six  calendar  months,  depending 
on  ship  operating  tempo.  Approximately  550  Ship's  Force  man-hours  per 
Ix'iler  are  required  to  accomplish  waterside  and  fireside  cleaning.  This 
figure  iiiv-ludi'S  time  spent  reassembling  the  boiler  and  setting  the  safety 
valves.  it  di-'es  not  include  approximately  50  man-hours  required  by  IMA 
maintenance  jH'rsonnel  to  operate  tlie  water  jet  equipment.  The  total 
el.ipsed  calendar  time  is  usually  alxnit  15  working  days. 

Table  3-2  lists  some  of  th.e  parts  replaced  during  waterside  and  fire- 
sivle  maintenance;  Figure  3-1  shows  the  steps,  man-hours,  and  calendar  time 
normally  required.  Figure  3-1,  an  estimate  of  the  action  necessary  to 
conduct  w.iteiside  and  fireside  maintenance  on  one  [''[X;-37  Class  boilei,  was 
formulated  from  MDH  data  and  interviews  with  ixignizant  technical  personnel. 

3 . 2 . 2 . 3 Mechanical  Tube  Cleaning  Kquipment 

Ship's  Force  m.iintenance  personnel  reported  that  the  routine  use  of 
mechanical  tube  cleaning  I’r  tube  punching  gear  was  declining  since  the 
advent  of  the  improved  waterjetting  method. 
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As  a liiit'Ct  lesult  ol  t hi*  iiie  in  tht>  use  of  tubt'  puiichinq  qear, 

the  ships;  surveyed  repoite>l  they  suffeie>.i  a severe  mairitiTiance  burden  clear.- 
inq  firesides  and  watersides  when  a wateiiottinq  facility  was  not  available, 
as  oci’urti'd  on  s:onk'  irui  ioi  deployments,.  Ti'  avoid  this  pioblem,  it  is  recom- 
mended that  an  inventoiy  ot  the  ships’  tube  punchinq  <)ear  bi>  taken  at  BOH 
and  all  def  icieiK'ies  cor  i t‘>.'t  ed . 

,1 . . J . 4 

Shii-''s  Korce  maintenance  personnel  indicated  that  they  did  not  have 
adi-quate  .lij  Iriven  tools  to  qrind  out  steam  cuts  on  hand  liole  and  manhole 
seatinq  sutfvic<?s.  Each  shipi's  special  boiler  t<.x>ls  should  be  inspected 
bt'fi'ii'  h,.'H  and  each  tol  low-on  KOH  for  adequacy  and  condition,  and  defi- 
ciencies corrected;  on  completion  of  BOH  an<.i  each  follow-on  ROH,  each  ship 
should  be  e^iuii-'iH'd  with  all  the  allowed  special  b<'>iler  tot'ls  as  listed  in 
the  boiler  technii'al  m.inual  for  the  particular  boiler.  The  jxjrtable  hydro 
pump  is  one  such  special  tool  that  each  ship  should  have. 

l.J.n.S  Eeedwattu  Cu.y^ity  Imp rovement 

The  quality  of  the  feedwater  enteiinq  a boiler  has  a profound  effect 
on  the  condition  of  the  boiler's  watersides.  In  this  reqard,  two  ShipAlts 
have  been  developed  by  PM-S-lOl  that  should  improve  the  quality  of  feedwater 
supplied  to  the  boiler.  The  first,  ShipAlf  DDG- ,n-1207K , provides  for  the 
installation  of  an  ion  exchanaer  in  the  feedwater  system  between  the 
reserve  feed  tank  and  the  main  or  auxiliary  condensers.  This  alteration 
will  improve  feedwater  quality  by  removinq  all  free  metallic  and  nonmetallic 
ions,  includinq  the  chloride,  copiper,  and  ferric  ions  that  are  harmful  to 
the  boiler  watersides.  The  second,  ShipAlt  DDG-37-10S6K,  provides  for  tlie 
instvi  1 lat  ion  of  a morpholine  iniection  system.  Tlie  morpholine  will  be 
iniOi-ted  intvi  the  condensate  system  at  the  fresh  water  drain  tank  and  will 
maintain  the  condensate  at  a mildly  alkaline  pH  (S.5  to  9.5).  Tliis  will 
reduce  the  corrosion  normally  experienced  in  the  condensate  and  feedwater 
pipinq  because  the  alkaline  condensate  will  not  dissolve  the  coppei'  and 
ferric  oxides  from  the  pipinq.  Tlie  comliined  action  of  these  ShipAlts 
should  .ippr<>ciably  imi'rove  tlie  tjuality  of  feedwater  supplied  to  the  lioilers. 
It  IS  recommended  that  those  ShipAlts  bi'  accomplished  at  BOH.  Presently, 
ShipAlt  DDG-37-1207K  has  been  accomplished  in  three  of  ten  DnG-37  Glass 
ships  while  ShipAlt  liDG-37- 1056K  has  been  accomplished  in  seven  of  ten 
ships.  (See  Appendix  C for  applicable  ShipAlt  summary). 

ShipAlt  PlXl- 37-1 1 75K  provides  for  tlie  installation  of  a dissolved 
oxyqen  analyzer.  This  ShipAlt  has  not  been  installed  in  any  of  the  DDG-37 
Class  ships  but  is  beinq  installed  in  the  two  ships  presently  in  BOH.  No 
data  were  available  on  the  ShipAlt  and  no  judqment  was  made  on  its  impact 
or  ef ft'ctiveness  except  for  the  observation  that  providinq  thorouqhly 
deaerated  feedwater  is  fundamental  to  the  maintenance  of  lx''iler  watersides 
and  any  improvements  in  the  ability  to  monitor  boiler  feedwater  quality 
should  be  pursued.  For  planninq  purposes,  ShipAlt  DtXl-37-1  175k  shi'uld  be 
scheduled  for  accomi'l  ishment  at  BOH  in  all  ships  of  the  Glass. 
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3. 2. 2. 6 Extendi 


PEKA  CKUDES  boiler  inspectors  and  NAVSECPHILADIV  boiler  codes  report 
that  an  extension  of  the  present  1800  to  2000  operating-hour  limit  between 
waterside  cleanings  would  tx-  feasible.  The  exact  length  of  the  extension 
should  be  based  on  the  results  of  a boiler  inspection  approximately  one  to 
three  months  after  BOH.  There  is  presently  no  requirement  to  open  and 
inspect  boilers  one  to  three  months  after  BOH.  According  to  PERA  CRUDES 
boiler  inspectors,  the  period  after  BOH  is  considered  to  be  critical  since 
the  majority  of  the  debris  in  the  steam  piping  and  boiler  will  have  been 
eliminated  by  bottom  blows.  The  boilers  should  be  waterjet  cleaned  one  to 
three  months  after  BOH  and  inspected  by  a certified  boiler  inspector.  The 
Ixiiler  inspector  could  then  recommend  extending  the  limit  to  some  point 
in  the  2000-  to  4000-hour  operating  range. 

3 . 2 . 2 . 7 Recommendat ions 

For  the  long  term,  the  following  actions  should  be  taken; 

• An  inventory  should  be  conducted  at  BOH  and  each  follow-on  ROH  of 
the  following  special  tools  to  insure  that  the  allowances  on  board 
are  in  accordance  with  NAVSHIPS  351-0610,  Babcock  and  Wilcox,  Main 
Boiler  Technical  Manual,  Chapter  Four,  Section  2 and  NAVSHIPS  0351- 
-61-5000,  Foster  Wheeler,  1200  psi  Main  Boiler,  Section  S. 

• • Tube  punching  gear 

••  Hand  hole  seat  grinders 

••  Hydro  pump  and  accessories 

• The  following  ShipAlts  should  be  accomplished  at  BOH: 

••  ShipAlt  DDG-37-1027K,  Install  Ion  Exchanger  in  Feedwater  Line 

••  ShipAlt  DDG-37-1056K,  Install  Morpholine  Injection  System 
(Presently  installed  on  seven  of  ten  DDG-37  Class  ships) 

••  ShipAlt  DDG-37-1175K,  Install  Dissolved  Oxygen  Analyzer 

• All  boilers  should  be  cleaned  by  waterjet  one  to  three  months  after 
BOH  and,  on  the  basis  of  results  of  a boiler  inspection,  the  water- 
side operating  hours  should  be  extended  to  some  point  in  the  2000- 
to  4000-hour  range. 

3.2.3  Boiler  Lay-Up  Procedure 

3. 2. 3.1  Discussion 

Several  different  methods  can  be  used  to  lay-up  boilers.  No  one 
method  is  satisfactory  for  all  situations  because  of  the  differing  opera- 
tional status  of  ships.  Therefore,  three  ship-status  situations  must  be 
considered  when  discussing  boiler  lay-up  procedures: 


The  ship  is  operational  and  on  short  notice  to  get  under  way. 
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• The  ship  is  in  an  upkeep  status  and  anticipates  an  in~port 
period  in  excess  of  one  month. 

• The  ship  is  undergoing  an  extended  restricted  availability  (RAV) 
or  overhaul  at  an  industrial  facility. 

3.2. 3.2  Operational  on  Short  Notice 

Operational  ships  on  short  notice  to  get  under  way  normally  use  a 
steam  blanket  lay-up  because  it  permits  them  to  fire  and  steam  the  boiler 
with  only  four  hours  notice.  This  procedure  is  satisfactory  for  limited 
periods  of  time,  but  for  periods  beyond  approximately  one  month  other 
methods  must  be  used.  The  steam  blanket  is  unsatisfactory  for  extended 
periods  because  it  becomes  ineffective  in  preventing  waterside  corrosion 
and  could  allov/  contamination  of  the  boiler  with  silicates  from  shore 
steam. 

Tests  run  on  shore  steam  at  several  locations  on  the  Atlantic  Coast 
have  shown  that  the  silicate  contained  in  most  shore  steam  condensate  is 
within  the  maximum  allowable  and  therefore.  East  Coast  ships  can  use  shore 
steam  for  steam  blankets.  On  the  West  Coast,  however,  the  silicate  level 
is  in  excess  of  the  allowable  and  a wet  or  dry  lay-up  is  required. 

3. 2. 3. 3 Upkeep 

For  ships  in  an  upkeep  status  or  undergoing  an  extended  availability 
requiring  that  the  boilers  be  layed-up  for  periods  exceeding  one  month, 
the  forced-hot-air  lay-up  method  is  preferred.  This  method  consists  of 
forcing  dehumidified  hot  air  through  boiler  drums,  tubes,  and  headers  as 
well  as  through  the  furnace.  While  this  procedure  is  effective  in  pre- 
venting waterside  corrosion  and  refractory  moisture  damage,  it  has  two 
major  shor turnings . First,  it  is  a cumbersome  method  requiring  many  man- 
hours to  drain,  open,  and  dry  out  the  boiler  and  to  set  up  the  blowers 
and  dehumidifiers.  Second,  ships  currently  do  not  have  the  required 
blowers  and  dehumidifiers  onboard;  thus,  the  forced-hot-air  lay-up  method 
can  only  he  practically  accomplished  by  a shipyard. 


NAVSECPHIIJiDIV  has  been  tasked  to  develop  less  cumbersome  procedures 
for  implementing  a forced-hot-air  lay-up  aboard  ship  and  to  identify  the 
necessary  onboard  equipments  to  be  supplied.  Candidate  equipments  and 
procedures  identified  under  that  task  were  tested.  The  tested  equipment 
consisted  of  blower-heaters  and  though  they  were  acceptable,  no  standard 
blower-heater  has  been  designated. 


3.2. 3.4  Extended  RAV  or  Overhaul 

A third  procedure,  recently  developed  by  NAVSECPHILADIV,  is  in  use 
for  extended  boiler  lay-up  periods  by  both  the  Norfolk  and  Long  Beach 
Naval  Shipyards.  This  method,  termed  hydrazine  lay-up,  consists  of  filling 
the  boiler  and  backfilling  the  superheater  with  feedwater  and  treating  the 
boiler  water  with  hydrazine  through  the  chemical  injection  line.  The 
hydrazine  scavenges  oxygen  from  the  boiler.  The  results  obtained  to  date 
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from  using  this  procedure  have  been  excellent.  The  current  procedure  is 
to  dump  and  refill  the  boiler  prior  to  lighting-off.  However,  hydrazine  is 
toxic,  and  the  problem  involved  in  disposing  of  it  has  prevented  widespread 
use  of  this  lay-up  procedure.  Because  of  disposal  problems,  it  is  doubted 
that  this  procedure  will  ever  be  used  by  Ship's  Force. 

The  hydrazine  lay-up  procedure  is  less  effective  than  the  forced  hot 
air  lay-up  in  one  important  respect.  Although  the  hydrazine  treatment  is 
very  effective  in  preventing  waterside  corrosion,  the  fact  that  it  is  a 
cold  water  lay-up  procedure  permits  condensation  to  form  on  the  fireside 
of  the  boiler  tubes,  thus,  causing  mositure  damage  to  the  castable  refrac- 
tory and  acid  corrosion  of  the  tubes.  In  our  opinion,  a combination  of  the 
hydrazine  waterside  lay-up  procedure  and  the  forced  hot-air  procedure  for 
the  firesides  may  provide  the  best  solution  for  short-  and  medium-term 
boiler  lay-ups.  Since  the  hydrazine  is  used  up  as  it  absorbs  oxygen,  it 
must  be  coutinuously  monitored  and  additional  treatment  provided  to  replace 
the  depleted  hydrazine. 

For  extended  boiler  lay-up  periods  (6  to  12  months),  the  forced  hot- 
air procedure  appears  to  be  the  best  choice,  particularly  because  extended 
lay-up  periods  are  usually  associated  with  availabilities  or  overhauls 
where  the  boiler  must  be  open  for  repairs. 

3. 2. 3. 5 Recommendations 

For  the  long  term,  the  following  actions  should  be  taken: 

• The  equipment  and  procedures  necessary  for  implementation  of  a 
forced  hot-air  boiler  lay-up  capability  in  the  Fleet  should  be 
identified. 

• A combination  of  hydrazine  waterside  and  forced-hot-air  fireside 
lay-ups  for  operating  ships  whose  status  required  that  their 
boilers  be  layed-up  for  periods  up  to  six  months  should  be 
investigated. 

3.2.4  Air  Casing  Corrosion 

3 . 2 . 4 . 1 Discussion 

Cognizant  technical  codes  and  Ship's  Force  maintenance  personnel 
reported  that  air  casing  and  boiler  skirt  corrosion,  especially  where  the 
boiler  skirts  joined  the  bilges,  was  a major  maintenance  problem.  Air 
casing  corrosion  results  in  the  deterioration  of  the  casing  with  a result- 
ant loss  in  air  casing  pressure.  This  loss  in  air  pressure  causes  the 
forced  draft  blowers  to  run  at  higher  speeds  and  raises  the  ambient  tempera- 
ture of  the  fireroom  because  of  the  hot  combustion  air  entering  the  space. 

Ship's  Force  maintenance  personnel  report  that  an  indirect  result  of 
boiler  skirt  corrosion  is  the  introduction  of  bilge  water  into  the  air  cas- 
ings. This  causes  severe  rusting  of  the  underside  of  the  boiler,  including 


headers,  hand  hole  plates,  and  structural  memlx?rs  and  contributes  signi- 
ficantly to  the  maintenance  burden  of  Ship's  Force.  Severe  corrosion  of 
the  air  registers  is  also  caused  by  bilge  water  in  the  air  casing,  making 
air  registers  hard  to  open  and  close  when  1 ightint[-of f ur  securing  b\jrners. 

Keeping  bilges  dry  is  an  obvious  but  extremely  difficult  solution. 

The  bilges  of  the  DDG-37  Class  are  ratlier  flat.  As  a result,  it  takes 
only  a small  amount  of  bilge  water  to  keep  the  boiler  skirts  constantly 
awash  exposing  tliem  to  the  corrosive  effects  of  the  bilge  water. 

Tlio  DDG-37  Class  sliips  equipped  with  FW  boilers  with  aluminum  outer 
air  casing  panels  sliould  iiave  ShipiAlt  DDG-37-0357K,  Boiler  Outer  Casing 
Replacement,  accompl i sited.  This  ShipAlt  replaces  the  presently  installed 
aUunimun  outer  air  casitig  panels  with  1/8-inches  COR-TEN  (a  U.S.  Steel 
tradename)  or  a suitable  substitute  conforming  to  MIL-C-780gA.  This 
ShipAlt  replaces  only  the  outer  boiler  air  casing  panels  and  does  not 
affect  the  boiler  skirts. 

Boiler  skirts  should  be  replaced  during  BOH  and  inspected  anil  repaired 
as  necessary  during  each  follow-on  ROH. 

3 . 2 . 4 . 2 Recommendat ions 

For  the  long  term,  the  following  actions  should  be  taken: 

• Boiler  skirts  should  be  renewi'd  during  BOH. 

• Air  casing  skirts  should  be  inspected  and  repaired  as  necc'ssary 
during  follow-on  ROH. 

• Shii'Alt  DDG-37-0357K,  Boiler  Outer  Oasiiu)  Replacement,  sliould  be 
accomplished  on  UDG-37  Class  ships  equipped  with  KW  lx)ilers  with 
aluminum  outer  air  casings. 


3.3  BABCOCK  AND  WILCOX  (B&W)  BOILERS 
3. 3. I Background 


The  boilers  installed  in  DDG-40  through  -46  were  manufactured  by  Bt.W 
and  are  supported  by  APL  021200163.  Four  boilers  are  installed  in  each 
ship  with  two  per  fireroom.  The  boilers  are  "D"  type,  two-drum,  single- 
furnace,  single-uptake,  inclined-bank,  natural-circulation  units  with 
integral  horizontal  superheaters.  All  of  the  boilers  are  left-hand 
boilers:  they  have  tlie  economizer  and  superheater  on  the  left  viewed 
from  the  burner  front  side  of  the  furnace.  The  installed  boilers  are 
practically  identical.  Each  boiler  consists  of  a steam  drum  connected  by 
tubes  to  a water  drvun.  A desuperheater  located  in  the  water  drum  supplies 
low-temperature  steam  to  auxiliaries. 


Boiler  ancillary  equipment  includes  B&W  modified  Iowa  burners  and 
automatic  shut-off  valves  with  a 1000-psi  return  flow  system.  Diamond 
smoke  indicators,  consolidated  safety  valves.  Diamond  sootblowers, 

Jerquson  and  Yarway  gage  glasses,  and  Barton  drum-level  indicators. 

Combustion  air  for  each  boiler  is  provided  by  two  forced  draft 
blowers  manufactured  by  Hardie-Tynes  for  DDG-40,  -41,  and  -42,  Carrier  for 
DDG-43  and  DDC-44,  and  Westinghouse  for  DDG-45  and  -46,  controlled  by  a 
General  Regulator  Automatic  Combustion  Control  System.  The  boiler  is 
normally  controlled  from  an  enclosed  operating  station  (EOS)  located  on 
the  upper  level  of  each  fi reroom. 

3.3.2  Discussion 


MDS  data  in  Table  3-1  shows  that  he  man-hours  ex^iended  per  component 
operating  year  for  the  B&W  boilers  is  513  man-hours,  which  is  considerably 
higher  than  for  any  of  the  associated  boiler  equipment.  A review  of  the 
MDS  narratives  indicated  that  most  of  t)ie  man-hours  and  parts  costs  are 
expended  on  refractory  repairs  or  on  preventive  maintenance  such  as  fire- 
side and  waterside  maintenance.  The  parts  usage  for  corrective  mainte- 
nance, shown  in  Table  3-3,  is  rather  insignificant  compared  to  the  preven- 
tive maintenance  and  inspection-related  parts  usage  shown  in  Table  3-2. 

3.3.3  Burners 


ShipAlt  DDG-37-1069K,  Vented  Plunger  (VP)  Atomizer  Burner  Installation, 
replaces  the  existing  burners  with  a straiglit  mec)ranical  VP  burner.  This 
SfiipAlt  has  been  accomplished  on  two  ships  of  the  DDG-37  Class  and  is  in 
progress  on  two  others.  The  remaining  ships  are  scheduled  to  receive  this 
ShipAlt  during  BOH.  All  DDG-37  Class  ships  will  have  the  ShipAlt  installed 
by  FY  1981. 

The  B&W-boiler-equipped  sliips  were  originally  equipped  with  six  B&W 
modified  Iowa  fuel  oil  burners  per  boiler  and  supported  by  APL  300020102. 

As  shown  in  Table  C-1  of  Apin'ndix  C,  one  of  the  seven  ships  has  the  VP 
burners  installed.  The  remaining  ships  are  scheduled  to  receiver  the  VP 
burners  in  FYs  1979  through  1981. 

Interviews  with  Ship's  Force  personnel  and  a ship  survey  of  two  BsW- 
boiler-equipped  ships  disclosed  the  major  problems  affecting  the  B&W 
burners  to  be; 

• Leakage  of  the  return  0-ring 

• Leakage  of  the  return  swing  check  valves 

Leakage  of  Return  O-Ring 

The  atomizer  body  is  provided  with  a bushing  insert  which,  when  the 
atomizer  is  inserted  into  the  valve  body  for  use,  comes  into  contact  and 
forms  a seal  with  the  return  0-ring.  The  bushing  insert  is  a small  (1-1/4 
inches  x 1-3/4  inches)  threaded  pipe-like  device  that  provides  the 


19 


oonnoi.'tioii  ttu'  atomi^oi  and  tlu-  valv«>  lLx>dy.  i.'ne  «‘nil  ot  ttu'  inuftt 

iH  thuiaded  atui  tlu*  ot  t'lul  is  pioviilod  witl>  two  I,'H- iin'li-dct'p  slots 
that  vtoot'pt  a set  t'wdr  Ivor,  which  is  us<'d  to  sc««-w  t h*-  iuscit  inti>  tht* 
atom! /.iM  . 'I'tu'si*  scrcw..li  i vor  slv>ls  sonu't  imes  i)ovun'  t h«-  i t*t  m i>  Li-iiisi  wlu-n 
the  ati-'mii'.oi  ic.  . rto>.i,  petmi  t iu>.|  tvu-l  oil  to  leak  out. 

rihip'.s  Force  maintt'nance  petsounel  lepojteil  that  the  inst'its  wen- 
lately,  it  t'Vei  , i eiuovod  aiui  tlu'  slots  tlu'ielore  weie  not  useil.  A solution 
to  the  i|ouijiiii|  probli'in  would  bo  to  manulacture  n<‘W  insiTts  without  slots 
anil  round  the  ends  i>f  the  inserts.  The  rounded  insert  could  b«>  manufactured 
by  an  IM,\.  I'tie  el  imin.it  ion  t>f  the  return  (.)-i  Lug  problem  would  reduce  the 
luuubei  ol  O-iiiui*:  rei'l.-U'eil  .ind  i educe  t lie  risk  of  fui'l  iii  1 leakage.  This 
I >eonuiien.l.il  i on  .ii'plios  only  to  ships  without  VI’  buriuus  and  is  an  interim 
inc.i.uie  .teiigned  to  i edui’e  the  ret  uin  D-ring  le.ik.ige  problem  until  the  VI’ 
.itomiiors  are  installed. 

hot  u 1 11  Swing  Check  V.rlve  l.e.ik.igo 

The  leakage  ot  the  return  swing  check  v.ilves  is  due  to  improper  seat- 
ing ot  i tu'  valve  discs.  This  problem  will  be  I'liminated  by  the  aci-’ompl  i sh- 
meiit  lit  .-'hipAlt  lHx;-,t7- lOteJK,  Vented  I’lunger  (VF)  Atomizer  Ihirnei  Installa- 
tion, which  eliminates  the  entire  return  flow  system  and  replaces  it  with  a 
str. light  mechanic.il  VI’  burner.  The  previously  mentioned  problem  of  iiouging 
of  the  return  i)-rimi  will  .ilso  be  col  ii'cted  siiu'e  the  entire  .itomi'Zer 
.isseiiibly  IS  repl.iced  by  this  dhipAlt.  This  i'.hip.Alt  should  be  accomplished 
during  Boil. 

Bill  net  Kel.ited  ShipAlts 


The  rolU'wing  fuel  oil  rel.ited  ShipAlts  .ire  out st and iiu)  on  some  of 
t he  I'lHl-  17  O I .o.s  sh  i ps  . 

• bhipAlt  DCk;- J /-0 1 It'D,  Inspect/Modi  fy  Fuel  Oil  Burner  heads 

• ShipAlt  PPi'i-  '7-0  U'l  0,  Modify  Boiler  Front 

• .ShipAlt  lUHl- ' lOH'iK , Install  M.irotta  Fuel  Oil  Onii’k  C'losing 
V.llve,.  iFOy'fV;.! 

ShipAlt  ntx’i- 17-0-' lull  verifies  that  the  fuel  oil  burner  leads  .ire  in 
.accord. ince  with  current  .ipplicable  dr.iwings.  It  should  lx*  .iccomp  1 i sheil 
concurrently  with  i nsta  1 1 .it  ion  of  the  VI’  burner. 

ShipAlt  PlXi- 4 /-O ' lub  modifies  the  Ixiiler  front  by  inst.illing  di.iin 
tmles  and  cover  pl.ites  to  .illow  the  punching  of  drip  holes  during  operation. 

ShipAlt  nno- '7- 1 OKSK  provides  for  the  i nst.i  1 l.it  i on  of  .in  improved 
ri'diotf’  tuel  oil  shutdown  system  by  repl.icing  the  existing  Ix'ili'r  fXXX'Vs 
with  new  ones  m.inuf.ict ured  by  M.irott.i  .Scientific  control,  Inc.,  .ind  the 
.idilituin  ot  ifiiick  closing  v.ilves  in  the  steam  supply  lines  to  the  steam 
driven  tuel  oil  si’tvice  [>umps. 
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The  accomplishment  of  ShipAlt  DDt;-37-1069K,  VP  Burners,  and  ShipAlt 
DDG- J7-1086K,  Improved  FOQCVs,  are  considered  more  important  than  the  other 
two  applicable  fuel  oil  system  ShipAlts  since  they  are  safety  related. 

Their  accomplishment  will  result  in  an  improved,  safer,  and  more  easily 
maintained  fuel  oil  system,  but  all  four  SliipAlts  should  be  considered  for 
accomplishment  during  BOll. 

,1.3.4  Smoke  Indicators  (Periscopes) 

Each  BtiW  boiler  was  originally  equipped  with  a Diamond  tliree-uni t-type 
smoke  indicator,  bettor  known  as  a periscope,  supported  by  API,  382010002. 
ShipAlt  Dlx:-37-1062K  provides  for  installation  of  an  electronic  snK'ke 
indiciit<jr  and  an  intermediate  vision  unit  designed  to  provide  an  indication 
in  tfie  EO.S  console  of  smoke  den.sity  and  visible  smoke.  This  ShipAlt  provides 
for  complete  repilacoment  of  tlie  installed  Diamond  smoke  indicator  and  has 
been  accomplished  on  three  of  the  seven  B&W-boi ler-equipped  DD(l-37  Class 
ships . 


Ship's  I'orce  maintenance  personnel  and  MDS  data  indicated  that  the 
primary  problems  associated  with  the  original  Diamond  tliree-unit  periscopes 
were: 


• Difficulty  involved  in  bulb  replacement  while  boiler  is  operating. 

• Mirrors  cracking,  breaking,  or  becoming  discolored  and  hampt-ring 
vision 

A short-term  solution  to  the  bulb-replacement  problem  is  to  replace 
the  bulb  at  a fixed  time  operating  interval  with  a rough-service  type  CiO- 
watt  bulb.  This  would  reduce  the  chances  of  bulb  failure  during  operation. 
MR('  E-l  R-l,  which  covers  the  cleaning  and  inspection  of  firesides,  calls 
for  retu'wing  the  periscope  light  bulb,  but  does  not  specify  the  type  of 
bulb  to  bi'  used.  An  addition  should  be  made  to  the  tools,  parts,  materials, 
and  test  equipment  called  out  by  the  MRC  to  include  a 60-watt,  rough-service 
light  bulb,  manufactured  in  accordance  with  Mil.  SPEC  W-L-101  and  providtxl 
under  MSN  00-6240-00-143-3087.  This  NSN  is  listed  on  APL  382010002  for  the 
periscope  but  Ship's  Force  maintenance  personnel  report  that  ci^nvent ional 
60-watt  light  bulbs  are  sometimes  used  instead  of  the  specific  bulb  reguiied 
by  the  APL. 

The  mirrors  will  crack  and  break  when  subjected  to  high  temperature 
stack  gases.  The  primary  cause  of  mirror  failures  was  found  to  be  leaks 
around  the  sealing  glass,  which  allowed  hot  stack  gases  to  i-ome  into  contact 
with  the  mirrors.  This  seal  .should  be  inspected  very  closely  d\iring  the 
PM.S-required  periscope  inspection  cited  previously  to  insure  that  nc>  leaks 
exist.  The  rather  low  rate  of  replacement  of  the  mirrors  and  the  fact  that 
only  four  ships  are  still  equipped  with  the  old  style  periscope  suggest  that 
no  long-term  action  is  necessary. 

A long-term  solution  to  both  of  the  previously  cited  problems  is  the 
accomplishment  of  ShipAlt  DDG-37-1062K,  which  removes  the  Diamond  periscopes 
and  replaces  them  with  an  electronic  smoke  indicator  and  intermediate  vision 


unit.  MDS  data  from  the  ships  with  the  new  units  indicate  tiiat  these  peri- 
scopes are  more  reliable  and  have  increased  visibility.  No  bulb  replacement 
rates  were  available  for  either  the  old  or  the  new  units  but  Ship's  Force 
operatinq  the  ni'w  periscopes  report  that  the  rate  of  bulb  replacement  is 
considerably  lower  than  for  the  original  Diamt>nd  units. 

T!u>  elettronic  smoke  indicator.s  ajipear  to  be  reliable.  During  a visit, 
t>ru»  .ship  wa.s  found  to  be  having  calibration  problems  ith  the  indicators  in 
the  KOS,  but  that  problem  appeared  to  be  more  a function  of  operator  and 
maintenance  personnel  familiarity  than  a problem  of  equipment  design. 

NAV.spp  (PHTIJXDIV)  personnel  also  report  that  the  electronic  smoke  indicators 
a»o  rel iable. 

1.1.5  f e ty  Valves 

The  B^i^^l-l>oi  ler-e(.}uipped  DDC'.- 17  Class  ships  are  provided  with  safety 
valvi's  manu f.ictured  by  the  Consolidated  Valve  Company.  Each  boiler  is  pro- 
vided witii  t lie  followiiu): 

• One  1.5-incli  pilot  actuator  safety  valve  supported  by  APE  882170237 

• Two  2.5-inch  drum  safety  valves  (numliers  1 and  2)  supported  by 
APE  8821702,19 

• Otie  2.5-inct\  superiieater  unloading  valve  supported  by  APE  882170241 

DIX>4h  is  an  exception;  it  is  c()uipped  with  Consolidated  pilot 
actuator  safety  valves  supported  by  APE  882170240.  A review  of  the  APLs  for 
both  pilot  safety  valves  revealed  no  discernible  difference  in  the  valves 
and  for  the  purjjosi?  of  this  ROE  botli  pilots  are  considered  to  be  identical. 

Tin.'  liiaior  maintenance  problems  associated  with  the  Consolidated  safety 
valves  are: 

• Bent  valve  spindles 

• beaks  during  hydrostatic  testing 

The  bf'nt  spii\dle  problem  lias  been  addressed  by  PMS-JOl,  and  a new 
liesign  safety  gag  has  been  developed.  The  new  gag  lias  a machined  surface 
and  is  self-aligning;  when  it  is  properly  installcxl  and  tightened,  it  should 
not  bend  the  safety  valve  spindle.  The  installation  of  a gag  on  the  pilot 
safety  is  especially  critical  since  it  must  be  gagged  while  the  number  2 
drum  and  number  1 drum  safeties  are  being  sot.  The  number  1 drum  is  also 
gagged  while  the  numlier  2 drum  is  set  since  it  lifts  at  a lower  pressure. 

The  superheater  unloading  safety  valve  does  not  require  a gag  since  it 
cannot  lift  without  bt;ing  actuated  by  the  pilot  safety.  The  new  design 
boiler  safety  valve  gags  should  be  provided  to  all  nnG-37  Class  ships  having 
Consolidated  safety  valves.  The  present  APEs  for  these  safety  valves,  which 
oirrently  list  a size-three  mechanical  puller,  should  bt'  changed  to  reflect 
an  allowance  of  the  m^w  design  safety  gag.  The  b<.nler  t('chnical  manual  does 
not  include  detailed  instructions  on  how  to  install  a gag  and  shovild  be 
changed  to  include  such  instructions. 


Loaks  durinq  hydrostatic  tests  are  caused  by  improiier  seatinq  of  the 
valve  tlisc.  The  recommtsidod  solution  is  to  replace  the  valve  disc  in 
accordance  with  the  applicable  technical  manual.  Tliis  procedure  can  be 
accomplished  by  Sliip's  Force  witli  tlie  valve  in  place.  The  new  disc  should 
be  lapped  to  the  seat  bushinq  as  necessary  to  obtain  a flat  seatinq  surface. 

As  shown  in  Table  1-3,  the  parts  of  the  safety  valves  replaced  were 
primarily  valve  discs.  The  valve  discs  on  all  three  safety  valves  are 
lapped  into  their  respective  seat  bvishinqs.  The  safety  valve  section  of 
the  boiler  technical  manual  indicates  that  lapi'inq  of  the  disc  to  the 
seat  bushinq  sliould  be  limited  to  that  necessary  to  qet  a perfectly  flat 
surfact'  when  a ni'W  disc  is  installed.  Fxtensive  lappinq  to  correct  leakaqe 
pioblems  should  be  attempted  only  when  a m'w  disc  is  not  available. 

The  importanct'  of  reliable  Ix^iler  safety  valves  in  1200-psi  boilers 
is  well  established;  boiler  safety  valves  havi'  been  jemoved  and  overhauled 
durinq  Riill  almost  as  a iivitter  of  loutine.  The  norm.il  procedure  for  con- 
ductinq  the  151)  percent  Ixiiler  strenqth  hydrostatic  test  is  to  remove  the 
safety  valves  to  prevent  damaqinq  them,  and  even  if  the  valves  do  not 
require  work  they  will  have  to  be  removed  from  the  Ixiiler  durinq  BOH  and  at 
each  follow-on  ROIl.  PMS-lOl  and  NAVSKC  Code  bl47B  havi'  exi'iessed  the 
opinion  that  safety  valves  should  be  overhauled  at  BOH.  A review  of  DIX5-37 
Class  SARPs  indicates  that  this  is  a recurrinq  ROH  task.  The  intracycle 
maintenance  burden  for  safety  valves  should  be  low  and  consist  primarily  of 
minor  <id  justments  by  Ship's  Force  durinq  testinq.  It  c.an  be  exi^ected  that 
safety  valves  will  be  inspected  and  tested  at  about  six-month  intervals  in 
conjunction  with  waterside  maintenance.  Since  tht'  intracycle  maintenance 
has  b».>en  historically  low  and  there  is  a riqid  testinq  schedule  associated 
with  the  valves  it  is  concluded  that  safety  valves  should  function  throuqh- 
out  the  intracycle  with  little  major  maintenance  required. 

The  complete  rebuildinq  of  .i  s.ifety  valve  to  original  specifications 
may  result  in  difficulty  in  resettinq  the  valve  when  it  is  reinstalled  on 
the  boiler.  Ship  personnel  report  that  safety  valves  overhauled  by  depot 
activitit's  usually  require  more  time  to  reset  than  is  required  for  resetting 
the  same  valve  after  waterside  mainteiuince.  This  is  probably  due  to  the 
complete  renewal  of  the  internal  parts  by  the  repair  activity  with  little 
regard  for  how  well  the  valve  worked  before'  being  overhauled. 

Routine  overhauls  of  s.ifety  v.ilves  do  not,  therefore,  guar.antee  that 
they  will  function  better  thai>  they  did  before  overhaul.  A complete 
inspection  and  check  of  trueness  of  the  spindle  .ind  the  qu.rlity  of  the 
seatinq  surfact's  will  be  necessary  to  insure  reliable  oper.ition. 

Safety  valves  should,  therefore,  be  renxived  from  the  Ixjilers  and 
thoroughly  inspected  for  bent  spindles  and  cut  seats  at  BOH  and  e.ach 
follow-on  R()H.  A complete  overhaul  of  t lu'  valve  should  be  accomplished 
when  the  results  of  this  inspection,  POT\l,  ,ind  OSMP  inform.ition  so 
dict.ite. 
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J.3.6  Sootblowers 


Bj,W  boilers  are  equipped  with  ten  Diamond  sootblowers,  six  of  which  are 
chain-operated  rotating  sootblowers  supported  by  APLs  81320074  (four  soot- 
blowers eact)  with  a blowing  arc  of  360  degree) . The  remaining  four  soot- 
blowers are  stationary  and  are  not  supported  by  a specific  APL  since  they 
have  no  moving  parts.  The  sootblowers  use  1200-psi  desuperheated  steam 
that  is  furtljer  reduced  to  300  psi  by  a pressure  control  disc  in  the  soot- 
blower assembly. 

No  parts  were  used  by  the  sootblowers  and  they  are  not  a major  mainte- 
nance problem  and  normally  provide  reliable  service.  Ship's  Force  mainte- 
nance personnel  reix>rted  several  minor  problems  related  to  sootblowers: 

• Frozen  elements  that  will  not  rotate  easily 

• Bent  or  warped  elements 

• Gasket  and  packing  leaks 

• Deteriorated  sootblower  supply  steam  piping 

Sootblower  elements  that  are  frozen  or  do  not  rotate  easily  can 
usually  be  restored  to  service  by  performing  the  semiannual  PMS  check,  which 
rerpiires  a thorough  cleaning  and  lubricating  of  the  cams,  cam  followers, 
drive  gears,  and  external  moving  parts.  Ship's  Force  maintenance  personnel 
report  they  can  repair  most  frozen  sootblowers  if  the  causes  are  external  to 
the  boiler  air  casing. 

Internal  problems  are  usually  a result  of  bent  or  warped  sootblowers 
and  are  usually  corrected  during  fireside  maintenance.  The  clean-and- 
inspt'ct-f irosides  PMS  action  also  includes  an  inspection  of  sootblower 
blowing  arcs  and  element  fore  and  aft  positions.  Ship's  Force  cannot 
normally  straighten  bent  or  warped  sootblower  elements  because  of  a lack 
of  equipment.  The  normal  procedure  is  to  replace  the  element  with  an  on- 
board spare. 

Re].iair  of  gasket  and  packing  gland  leaks  is  within  Sliip's  Force  capa- 
bility and  is  done  as  required. 

The  PM-S  requires  non-destructive  testing  (NDT)  of  sootblower  piping 
when  a ship  is  overhauled  and  that  testing  usually  results  in  the  renewal 
of  some  deteriorated  sootblower  supply  and  drain  lines. 

Ship's  Force  is  capable  of  performing  all  corrective  and  preventive 
maintenance  except  NDT  and  piping  replacement.  To  assist  Ship's  Force  in 
maintaining  the  sootblower  heads  free  of  rust  and  corrosion,  it  is 
recommended  that  all  the  rotating  sootblower  assemblies  be  removed  during 
BOH,  sandblast  cleaned,  subjected  to  non-destructive  testing,  preserved, 
and  reinstalled.  It  is  also  recommended  that  NDT  be  conducted  on  all 
sootblower  supply  piping  and  drain  piping  and  any  sections  below  specifica- 
tions be  renewed.  The  follow-on  ROH  reqviirements  should  be  the  same  as 
for  BOH. 


3.  J.  7 Rouomuk'iidationa 


The  followiiuj  rotx5innk'iulAtions  portain  to  PIX7-37  Class  ships  with  hiW 
Bo  i I e i' s . 

For  tho  near  term,  the  followimi  actions  should  be  taken: 

• The  slotted  bushing  inserts  on  the  atomizer  assemblies  should  be 
leplaced  with  an  insert  without  slots  and  a rounded  end. 

• MKC  F- 1 K-1  st\ovild  be  chainjed  to  indicate  that  the  periscope  bulb 
tihoulvi  be  replaced  with  a 60-watt,  rough  service  light  bulb,  pro- 
vided by  N6N  90  0240-00- 1-13- 3067. 

• Until  ShipAlt  OIX'.- 3 7- 1062K  is  installed,  it  should  be  insured  that 
the  periscope  seals  are  thoixsvighly  inspected  for  leaks  and  replaced 
if  necessary  during  the  periscx^pe  inspection  I’MO  check. 

• Ship's  Force  should  be  provided  with  the  new  improved  safety  valve 
gags,  the  safety  valve  APLs  should  be  changed  to  reflect  the  change 
in  the  type  of  gag,  and  detailed  instructions  on  how  to  install  the 
gag  on  a safety  valve  should  be  included  in  the  boiler  technical 
manual . 

For  the  long  term,  the  following  actions  should  be  taken: 

• ShipAlt  ODO- 37- 1069K,  Vented  Plunger  (VP)  Atomizer  Burner,  should 
be  accomplished  during  BOB. 

• The  following  fuel-oil-related  SliipAlts  should  be  accoifli-'lished  at 
IX'iB : 

••  .'^(iipAlt  PDi:- i7-03ltin.  Inspect  Modify  Fuel  Oil  Buiner  heads 
*•  ShipAlt  PIX'.- IV-OK'IP,  Modify  Bi'i  ler  Front 
••  SliipAlt  PDC- 37- 10B6K,  Install  Marotta  Wi^OVs 

• ShipAlt  ntx:- 37- 1062K,  Install  t'lectrxMiic  and  Intermediate  Smoke 
li\dicator,  shovdd  l)e  accomt'lished  at  BOH. 

• Safety  valves  should  be  removed  and  insix'cted  at  BOH  and  at  each 
follow-oii  Rt'iH.  A iudgnk'nt  of  necessary  repairs  should  be  made  on 
the  basis  of  the  results  of  the  inspection. 

• All  sootblowers  shouUl  be  renHwed  during  BOH  and  at  each  follow-on 
ROll.  Depot  or  IMA  should  clean,  NOT,  inspect,  preserve,  and 
reinstall  sixitblower . Re\'airs  determined  to  be  necessary  by  NDT 
and  inspection  results  should  be  actximtdished.  It  can  be  anticipate 
that  NDT  will  reveal  som«'  sootblower  piping  that  will  require 
ix'placenx'nt . 
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3.4  FOSTFR  WHFEIJCR  BOILERS 
3.4.1  Ba  cK^iiojind 

, The  Ixiilers  installed  in  000-37,  -38,  and  -39  are  I'W  "D"  types,  sup- 

^xirted  by  APL  021550074,  with  two  boilers  per  fireroom.  The  boilers  are 
single- furnace,  sinqle-uptake , inclined-bank,  natural  circulation  types  with 
integral  horizontal  superheaters  and  extended-surface  economizers.  All  of 
the  boilers  are  left-hand  boilers.  Except  for  superheater  tilt,  the  boilers 
are  identical.  The  tilt  in  the  superheater  provides  for  dr.riri4e  of  the 
element;;.  Each  boiler  consists  of  a main  steam  drum  which  is  connected  by 
tubes  to  thi'  water  drum.  A desuperhe.ater  located  in  the  water  drum  supplies 
iow-tenn'i'i  at  ur  e steam  to  auxiliaries. 

Boilei  ancillary  equipments  include  Todd  I.VC-4M  burners  with  a 1000-psi 
return  f U>w  system,  Wauer  smoke  indicator  s,  Crosby  safety  valves,  t'opes- 
Vulcan  sootblowers,  Jerquson  qaqo  glasses,  and  Barton  drum  level  indicators. 

Combustion  air  for  each  boiler  is  provided  by  two  !lardit?-Tynes  forced 
liraft  blowers  controlled  by  vt  General  Regulator  Automatic  Comliustion  Control 
System.  Control  of  the  boilers  is  normally  from  air  enclosed  operating 
station  located  on  the  upper  level  of  each  fireroom. 

The  FW  boilers  installed  in  DDG-37  Class  ships  have  encormtered  several 
problems  related  to  the  size,  sliape,  and  location  of  the  economizer  headers. 
These  problems  are  corrected  by  installation  of  a redesigned  economizer 
header  as  outlined  in  ShipAlt  PDG- 37- 1030K . Conversations  with  NAVSE^' 
(PHIlJiDIV)  confirmed  that  this  ShipAlt  is  recomnrended  for  accomplishment 
during  BOH. 

^.4.2  0 i scuBs  ^o_n 

As  shown  in  Table  3-1,  the  average  number  of  iiran-hours  iH'r  component 
oper.iting  year  required  for  the  maintenance  of  the  FW  boiler  is  over  twice 
that  for  the  BSW  boiler.  A review  of  MDS  data  (see  Table  3-1)  and  a 
schedule  of  DDG- 37  Class  ROH,  conversion,  and  operating  time  indiciited  tliat 
the  higlier  man-hours  per  component  operating  year  may  liave  been  caused  by 
the  following: 

. • nDt:-37  is  equipped  with  FW  boilers  and  accounted  for  b7  percent  of 

I the  total  man-hours  reported  against  that  boiler. 

nnG-37  was  the  lead  ship  of  the  class  to  be  converted.  ihis  stiip 
was  low  on  the  learning  curve  for  the  DDG- 37  conversion  process 
and  as  a result,  n»any  MDS  actions  are  attributed  to  documentation 
of  TN.SURV  items. 

* Nimierous  problems  related  to  heat  stress  reduction  surfaced  during 
the  conversion  of  DDG-37,  and  various  solutions  were  implemented, 
i Evtch  of  these  solutions  generated  a series  of  MDR  actions  to  docu- 

ment the  problem. 
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All  of  th«'  above  actions  i)oiu*rativi  MnS  data  that,  when  leviv'wed  as 
.1  whole,  suqijests  a problem  with  KW  Ixiilers.  Such  is  not  tlie  case.  This 
K',''K  foniui  t lu'  same  basic  problems  with  both  W)  and  biiW  boileis  with  little 
vn'  no  difference  in  the  required  m.»  intcMiance  t'ffort. 

.1.4.  1 burners 

Th<'  nv’-l\Ti  ler-i'quipped  ships  were  oriqinal!y  pioviiled  with  font  Todd 
l.\V-4M  burners  per  lxiile»  . Only  is  still  I'quipped  with  these  burners. 

PPOi-.l?,  currently  in  bOH,  and  PlX.:-,lb,  whoso  Complex  Overhaul  (COM)  ended  in 
Novembei  I'l’’,  h.ive  ShipAlt  PPC- .17- lOb^K , VP  Atomizer  burnei-  Installation, 
eifhet  in  piviqre.ss  <.u'  <.-oii^'lt'ted.  PPtl-.b>  is  scln'duled  for  b(.''H  in  May  1079 
aiui  should  hav<'  this  sarv  bhii'Alt  accomplished.  Since  the  Todd  hVC-4M 
burners  either  h.ive  been  or'  will  be  rt'placed  on  these  ships,  fvrrther 
discussion  iit  their  priiblems  is  not  war  ranted. 

A.s  discussevl  in  Section  l.,l..l,  ShipAlt  PPi.'.--17-10S5K,  which  provides 
tor'  the  instal  l.it  ion  of  an  improved  r'enx''te  fuel  oil  shutdown,  should  also 
b«'  accomplished  vluriiu.i  bOtl. 

1.4.4  Smi-ike ^Indicator's  _0Vrjsl.^.'>pe^'.  1 

P.rch  KW  l-x'iler  was  oriqinally  equipped  with  a Waqer  six-unit  smoke 
indicator'  inst.illed  in  the  Ixiiler  uptake.  The  comnK-in  name  for  the  unit  is 
a pt'ii scope  .liivl  it  is  supported  by  API.  .ld.ld.10001  . .ShipAlt  PIXl- .17- 1 0('2K 
(discussed  in  Section  .1..1.41  provides  for  the  installation  of  an  improved 
inti'rme>iiate  vision  unit  and  .in  electronic  smoke  indicator.  The  ShipAlt 
h.iri  ber'ti  accomp  1 i shcvl  on  PPC.- 17  and  is  schevUiled  for  accomvil  ishment  on 
PPd-.ib  .ind  - .M. 


The  rrpecific  maintenance  problems  associated  with  the  oriqinal  peri- 
scopi'*  .ire  similar  to  t hv.>se  vliscussed  rn  Section  .1..1.4,  which  deals  with 
the  ditfiv'ulty  encounttuevl  in  bulb  replacement  and  broken  or'  discolored 
mirrv'is.  Until  ShipAlt  PlXl-.lV-l  is  accvimpl  ished,  the  routine  replace- 

mi'irt  of  the  pet'iscc>p»'  bvrlb  durinu  fireside'  anel  wati'r's  ieU''  maintenance  with 
a nP-w.itt,  t'oimh  se'tvice'  liuht  bulb  slvuld  rt'duce  the  replace'me'nt  problem 
s i on i t i cant  ly  . The'  pi't  i scope'  se'als  slre'uld  alse''  be'  che'ckt'el  eiur  inq  the' 
fite'siele'  i n.'ipe'ct  ion  PNS  .ret  ion  anel  repaire'd  eU'  replae'e'el  as  necessary. 


1.4.*'  S.ife'  ty  Va  1 ve' s 

The’  llel-K'i  1 e't'-e'quippe'el  PIX'.- 17  e'lass  ships  are'  providoel  with  Crosby 
s.efety  valve's.  Kach  Ix'ile'r  is  provide'il  with  the  folli''wrnq: 

• die'  l.'S-inch  pilot  ae'tuateir  rrafety  wrlve  supix-irted  by  API,  ilb2170-9B 

• IVe’  .’.*1-111011  eiriim  .safe'ty  wrlve's  suppeirte'ii  by  API.  Btl.ll  70247 

• line'  .'.*'- iiii-h  superhe.it  I'l'  unloailinq  safety  valve  supv'orteel  by  API. 
Htl2l7024H 


Tlu'  m.i  )■.'!  maint  I'liaiK't'  piobU-nui  a.-iSDc  iat  inI  witli  (.'roMby  .••.at't'ty  valv'cs 
ait'  t h*'  sanu-  as  tiu'st'  disi'usstsi  in  bts^tiiiii  <•  mi  (.'miso  1 iilat  tv1  safoty 
valv.'s;  bt'Ut  spiiuili's  and  K'aks. 

Tl\c  I'lv'sby  valvt's  apptMi'  to  t>o  imioh  nx'ii-  it'liabU'  in  tliis  class  tlian 
wi'!  f the  Consol  id>it<'d.  A loviow  ot  tho  MPS  iiata  ^■.howod  that  >ilnK->st  all  v.)t 
tho  nui  int  onanoo  aot  ioiu'-  submittod  >.'n  tho  valvos  in' i a i uat  od  t rom  mu-  ship, 
t’ho  ofht'i  two  :;hips  h.id  voi\’  tow  pti>bloin.s  aiui  w'hon  t hoy  did  t hoy  laioly 
tt'.jnitod  vHit.'-.ido  asiiist  .tnoo.  'I'hoit'  wroto,  Iwwt'voi  , fivo  now  safoty  valvi>s 

P’atohas'd.  .luruiM  thi'  d.tta  poiiod.  'I’his  i-iniUi  .lOoiHtnt  foi  tin'  lack  of  MPS 
dat.i,  situo  t ht'  otUiti'  V'al\’<":  woi  o it'plaood. 

As  liisoussovi  in  .Soot  ion  .1.  !.•■>,  tho  bi'nt  spiiuilo  pioblt'iii  has  bot'n 
vV.idi  1 ssovl  b'.'  PM.'t-HU  aiui  .in  iiiif'tovod  safi'ti'  v.ilvo  >.).ui  will  minimii-.o  tho 
poss  i b i I 1 1 oif  Iwndino  satoty  valvo  spindlos.  Tho  nxist  looont  toohnio.il 
rii.inu.1 1 tot  t ht'  K'llt'i,  NAVSlllPb  t' P.  i-Oi>i -Sp  1 P , W)  1 uuu'  11  ot  11,  d.iti'ti  1 
t'v-ti'bt't  l'i’7,  tii'-n't  i bt'S  flit'  otiain.il  s.ift'ty  v.i  1 Vt'  ti.t'is  but  titios  not 
intlio.itt'  ht'w  t ht'y  .tit'  to>  bo  installt'tl  on  .i  v.ilvo.  Tlu'  lU'w  tiati::  sluniKl 
bo  ptt'vi.h'.l  tc.'  tdiip'-'  Pofoo  .iiui  an  .ultlition  iiuith'  to  tho  toohnio.tl  m.inn.il 
t'xp  l.i  1 n i n.i  tlu'ii  pti’pt'i  ust’. 

At'.'t'i  diiui  to  NSTM  Ph.iptof  _'.M,  s.ift'ty  v.ilvo  1 t'ak.ipt'  is  oons  i tlt'i  t'vl 
oxt  t'.'is  i Vt'  wht'ti  .1  stoady  plniiu'  of  stt'.im,  thit'o  ft't't  or  ItintH'i  in  o.ili"  .lit, 

1..  t'lnittotl  ftom  tht'  .itnx'sphoi  i o oxhaust  lino.  llo>wt'vof , whon  tho  v.ilvos 
art'  top. titl'd,  till'  iitxi  I is  I'.oio  It'.ik.itio,  atitl  Ship's  Koroo  o.in  tiorm.il  ly 
tt'plat'o  tht'  tiittt's  .mil  ol  imi  n.it  t'  It'.ik.uii' . MP.s  tl.it. i do  nt>t  ititlii-.ito  th.it 
•t.ift'ty  v.ilvt's  htivo  boon  onont)h  t'f  .i  m.iintt'n.inoo  proibli'm  t ti  w.it  i .int  loiitino 
ovt'th.iul  tini  int)  boH  I'f  follow-t'it  KOll. 

Tho  v’tt'sby  s.itt'ty  v.ilvt":  shoubl  bt'  t t'lUt'VOvl  t t\'m  tht'  Ix'ilt'i  .nitl  t ht'i  oiitih  1 y 
t n^tpt'ot  t'tl  an.i  lop.iirt'tl  .n;  not't'Stt.ii  y tluiinti  BiMl  .iiui  at  t'.it-h  till  K-’w-tin  KitH. 
I'l'iiiploto  t'Vt'th.inh;  without  rt'.i.iiti  fit  t't'nti  1 1 it'ii  .ut'  ntit  w.irr.int  t'll  o>r 
t oot'iiimt'n.it'ti. 

t.-l.t'  St'tit  blt'Wt'io; 


I'W  U-'ilot'!  .Ut'  t'tpiippt'd  with  11  i\ipo;-.-Vii  1 0.111  stiotblowt'is , tiint'  of  which 
.11  o t'h.i  ui-opt'i  .It  t'tl  tot.itiiiti  unit:'.  :nippo>i  t od  by  API,  S\i0.i002i^,  .inti  two  .iro 
:.t  .it  ii'it.it  y .iiiii  titi  not  rt't|iiitt'  .in  ,M’l.. 

MP.'t  tl.it. i .ind  intt'fvit'ws  with  Ship'tt  I'oit-t'  poio.t'niu'l  indioatt'ti  th.it 
st'ot  bli'wt'i .irt'  not  .i  m.iint  on.inoo  I'toblom.  IVo  niini't  proibli'iiis  ii'latod  to 
tht'  stHd  blt'wt'i  s .u  i' : 

• Imi'ft'por  blt'wiiitj  prt'ssiiit's 

• Hlowt'i  tliffioiilt  to  t'pi'f.ito 

rht'st'  pii’blt'ins  .uo  .itUlrossi'd  in  t tu'  t loiiblt'-shtxit  ina  oh.iit  ot  tht' 
toohnit'.il  iivtnti.il,  NA\'.''.|I  I P.'l  0 P’ 1 -Ot' 1 - hOP , Volnmo  1 ot  11,  St't't  u'ti  d.  Tho 
pt  I't'i'thiro:;  v.ity  ilt'pt'ntlitni  tin  whot  ht't  tho  t'tiaiti.il  or  nt'w  stvlo  blowoi 
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heads  are  installed.  Both  types  are  covered  in  the  technical  manual.  All 
corrective  maintenance  can  be  accomplished  by  Ship's  Force  with  IMA 
assistance.  During  BOH  and  at  each  follow-on  ROH,  a repair  activity, 
either  depot  or  IMA,  must  carefully  inspect  the  sootblower  heads  and  mea- 
sure their  thickness  with  ultrasonic  equipment.  Any  head  with  less  than 
50  percent  of  original  thickness  must  be  replaced.  The  sootblower  element 
should  be  removed  from  the  boilers,  checked,  preserved,  and  reinstalled. 


A review  of  the  PMS  requirements  for  sootblowers  revealed  that  a 
potentially  hazardous  condition  exists  during  the  performance  of  the  require- 
ments of  Maintenance  Requirement  Card  (MRC)  Code  F-1  A-2,  Test  Soot  Blower.  ■ 
Operating  Pressure.  This  MRC  should  be  modified  as  follows; 

• After  step  l.b,  remove  pipe  plug  from  test  connection,  add  the 
following: 

••  WARNING:  Do  not  allow  line  steam  to  pressurize  the  test  gage. 

This  could  result  in  rupturing  the  gage  and  possible  personnel 
in j ury . 

• Change  step  l.c  to  read: 

••To  test  the  pressure  in  the  system,  prepare  a test  pressure  gage 
with  0 to  600  psi  range  and  3/8-inch  fittings.  Before  connecting 
the  gauge  to  a test  connection,  make  a loop  in  the  gage  hose 
and  charge  the  loop  with  water.  Install  the  test  gage  in  the 
test  connection. 

3.4.7  Recommendations 


The  following  recommendations  pertain  to  DDG-37  Class  Ships  with  FW 
boilers . 

For  the  near  term,  the  following  actions  should  be  taken: 

• Until  ShipAlt  DDG-37-1062K  is  installed,  it  should  be  insured  that 
the  periscope  seals  are  thoroughly  inspected  for  leaks  and  replaced 
if  necessary  during  the  periscope  inspection  PMS  check. 

• Ship's  Force  should  be  provided  with  the  new  improved  safety  valve 
gags,  the  safety  valve  APLs  should  be  changed  to  reflect  the  change 
in  the  type  of  gag,  and  detailed  instructions  on  how  to  properly 
install  the  gag  on  a safety  valve  should  be  included  in  the  boiler 
technical  manual. 

• MRC  F-1  A-2  of  MIP  F-1/10,  PMS  Check  A-2,  should  be  changed  as 
fol lows : 

••  After  step  l.b,  remove  pipe  plug  from  test  connection,  the 
following  should  be  added: 

WARNING:  Do  not  allow  live  steam  to  pressurize  the  test  gage. 

This  could  result  in  rupturing  the  gage  and  possible  personnel 
injury. 
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••  Step  l.c  should  be  changed  to  read:  Prepare  a test  pressure 
gage  with  0 to  600  psi  range  and  3/8-inch  fittings.  Make  a 
loop  in  the  gage  hose  and  charge  the  loop  with  water.  Install 
the  test  gage  in  the  test  connection. 

For  the  long  term,  the  following  actions  should  be  taken: 

• ShipAlt  Dn)G-37-1069K,  VP  Atomizer  Burner  Installation,  should  be 
accomplished  on  DDG-39  at  BOH. 

• ShipAlt  DDG-37-1085K,  Install  Marotta  FOQCVs,  should  be  accomplished 
at  BOH. 

• ShipAlt  DDG-37-1062K,  Install  Electronic  and  Intermediate  Smoke 
Indicators,  should  be  accomplished  at  BOH. 

• Safety  valves  should  be  removed  and  inspected  at  BOH  and  at  each 
follow-on  ROH.  A judgment  of  what  repairs  are  necessary  should 
be  made  on  the  basis  of  results  of  the  inspection. 

• All  sootblowers  should  be  removed  during  BOH  and  at  each  follow-on 
ROH.  Depot  or  IMA  should  clean,  NDT,  inspect,  preserve,  and 
reinstall  sootblowers.  Repairs  should  be  made  as  determined 
necessary  by  NDT  and  inspection  results.  It  can  be  anticipated 
that  NDT  will  reveal  a requirement  to  replace  some  sootblower 
piping. 


3.5  BOILER  WATER  LEVEL  INDICATORS  (BWLIs) 

3.5.1  Background 

The  main  propulsion  boilers  of  the  DDG-37  Class  ships  were  originally 
equipped  with  a Jerguson  gage  glass  supported  by  APLs  450020083  (for  a 
right-hand  gage  glass)  and  450020084  (for  a left-hand  gage  glass) . Both 
the  B&W  and  FW  boilers  were  each  equipped  with  either  a right-  or  left- 
hand  gage  glass.  The  gage  glasses  are  interchangeable  and  it  is  possible 
to  have  any  combination  of  left-  and  right-hand  gage  glasses  installed. 

The  frame  assemblies,  which  are  the  major  parts  of  these  gage  glasses, 
were  modified  by  installing  longer  studs  and  spring  washers.  The  new 
frame  assemblies  are  supported  by  new  APLs,  4500020202  (right  hand)  and 
4500020203  (left  hand). 

ShipAlt  DDG-37-1058K  provided  for  the  installation  of  one  direct  read- 
ing Yarway  2500-psi  gage  glass  in  place  of  the  Jerguson  gage  glass.  This 
ShipAlt  has  been  accomplished  on  seven  of  the  ten  DDG-37  Class  ships  and 
is  scheduled  for  accomplishment  on  the  other  three  in  FY  1979. 

Yarway  gage  glasses  are  supported  by  APLs  450030015  and  450030034,  the 
latter  being  a revised  version  equipped  with  spring  washers. 

DDG-37  Class  ships  were  also  provided  with  a remote  BWLI  (RBWLI)  manu- 
factured by  Yarway  and  supported  by  APLs  384030006  and  384030007. 


Discussion 


TIu'  Yarway  2500-psi  gage  glass  is  the  boiler  gage  glass  currently 
being  in.stall«'d  on  all  DDG-37  Class  boilers.  MDS  data  and  interviews  with 
cognizant  IMA  and  Ship's  Force  personnel  indicate  that  the  major  maintenance 
problems  associated  with  the  Yarway  gage  gla.sses  are: 

• Inadequate  special  repair  tools  at  the  Ship's  Force  maintenance 
level 

• Improper  reassembly  of  the  gage  glass  resulting  in  leaks  and  broken 
glass 

• hack  of  a complete  assembly  as  an  onboard  spare 

The  new  boiler  technical  matiuals  have  sections  devoted  to  gage  glass 
repair  which,  if  properly  followed,  will  reduce  reassembly  problems.  The 
special  tools,  however,  required  for  pi'oper  maintenance  of  the  gage  glass 
sht>uKi  be  provided  to  Shiv''s  Force. 

1''1X1-17  Class  ships  do  not  have  an  allowance  for  a bulkhead-mounted 
spare  gage  glass.  During  two  ship  surveys  Ship's  Force  reported  that  boiler 
down  time  due  to  failed  BWbIs  could  be  substantially  reduced  if  one  com- 
plete gage  glass  were  available  as  a bulkhead-mounted  spare  in  each  fire- 
room.  Tlie  two  ships  surveyed  had  spare  gage  glasses  that  were  installed 
when  a gage  glass  failed.  Fach  DDG-37  Class  ship  should  be  provided  with 
two  complete  gage  glasses,  NSN  lHD66fi0-00-8b6-6l36,  as  a bulkhead-mounted 
spare.  This  would  allow  the  immediate  replacement  of  a faulty  gage  glass 
on  one  of  the  two  boilers  I'cr  firetoom  and  allow  Ship's  Force  to  repair  the 
faultv’  gage  glass  while  it  is  removed  from  the  boiler.  The  spare  gage 
glass  should  be  bul khead-mminted , one  per  fireroom,  to  facilitate  quick 
replacement. 

The  Yarway  KBWIds  have  a long  history  of  problems,  including  ruptured 
diaphrams,  inaccurate  or  inoperable  secondary  electrical  indicators,  and 
inconsistencies  in  calibration.  NAVSEA  recognized  this  problem  and  ShipAlt 
DIX'i-37-1132K  was  developed  to  replace  the  existing  Yai"way  RHWLIs  with  more 
reliable  and  dependable  indicators  and  repeaters  manufactured  by  ITT-Barton. 

The  components  of  the  Barton  RBWLI  are  used  in  other  applications  in 
the  Automatic  Boiler  Control  System.  These  components  are  reliable  and  have 
an  establisliod  training  and  logistic  support  network  to  support  them.  Ship- 
Alt  DDG-37-1132K  is,  therefore,  recommended  for  accomplishment  during  BDIl 
on  the  ships  that  currently  do  not  have  it. 

ShipAlt  DDG-37-1070K,  Nucleonic  BWLI , was  developed  to  provide  a 
thiril  independent  means  of  measuring  propulsion  boiler  steam  drum  level. 

This  .ShipAlt  has  not  yet  been  accomplished  on  any  ships  of  the  DDG-37  C’ass, 
though  it  is  progranunt'd.  During  the  course  of  this  analysis,  it  was  found 
that  Nucleonic  RWBLIs  have  been  installed  on  approximately  eight  ships 
(none  of  which  are  in  the  DDG-37  Class).  The  logistics  supp'ort  and  training 
for  maintenance  of  these  RBWLIs  is  not  as  compare hen sivo  as  that  for  the 
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Barton  KBWLI . Ship  pt'rsonnol  on  two  Dlx:- i7  Class  shij>s  roporttnl  that  they 
trustiHi  the  Barton  RBWl.ls  ami  woiiUi  picfoi'  to  liave  anotiior  Barton  RWBLI 
installed  as  a tliird  system  instead  of  a different  KBWLI,  sucli  as  the 
Nucleonic  KBWLI,  wliicli  tlioy  knew  notliincj  alxnit  atui  were  not  trained  to 
maintain.  Various  tectinical  codes  reported  that  tlie  matter  of  installini] 
Nucleonic  KBWLIs,  was  still  under  consideration.  On  tiie  basis  of  the 
r<>l  ialii  1 i I y j ecord  i.)f  the  Barton  Rt'WLls  and  tiie  exist  inq  locjistic  and 
training  .su|)por  t for  Ltie  compoiu'nts  of  t tie  Barton  KBWLls,  it  is  recommiuided 
that  eacli  OlKt- (7  Class  boiler  be  i-i-iu  i ['pi'd  with  tht'  followinq: 

• f'n»  Yarwav  .I'idO-psi  tjaqe  qlass 

• 'IVo  1 ndipendt'ut  Barton  KliWLlr; 

It  i r;  a 1 so  recoiiuiiend<\l  that  .sliijiAlt  PDC- 37- 11170K , which  provides  for 
tlu>  i list  a 1 I at  i('n  of  Nucleonic  KBWLls,  be  cancelled  since  tlie  requirement 
for  a third  BWLl  would  be  Ix'tter  filled  by  a sircond  Barton  BWLI,wliich  has 
a proven  reliability  reeord. 

3.  3 Ki'conui^'n^a^imu: 

I’he  followiiKj  recommendations  pert,iin  to  BWl.Is. 

Bor  the  near  ti'rm,  the  followimj  actiirns  should  be  taken: 

• Ship'.s  Force  should  be  providtxi  with  the  appropriate  special  tools 
r'etpiired  foi  Yarway  cjaqe  qlass  maintenance. 

• blaeli  ship's  allowance  shoulii  be  inciea.sed  to  include  two  complete 
qaqe  iilasses  (oiu'  pc'i'  firi'room)  to  bo  carried  as  bulkhead  mounted 
spai  (N.'^N  I linobBO-OO-UGG-l' I 30)  . 

For  t fie  tonq  term,  (he  followinq  actions  should  bi'  taken: 

• dhipAlt  DPG- !7- 1 115BK , Install  Yarway  Gaqe  Cdasses,  should  be  accom- 
plislu'd  at  BCD. 

• ShipAlt  Pix;- 37- 1 1 32K , Install  Btirton  KBWLls,  .slunild  be  iiecompl  ished 
at  BOD. 

• ShipAlt  PIX!-37- 1 070K , Nueleonii'  KBWLls,  should  be  I'ancelled. 

• An  additional  Barton  KBWLI,  similar  to  the  one  provided  by  ShipAlt 
PPG- 37- 1 1 32K , shoubi  be  installed  at  BOH. 

3.0  non roM  blow  systkm 
3.6.1  B.ickqround 


The  PPG-37  rlas.s  ship.s  are  equipped  witli  1.5-inch  IPS  carbirn  steel 
bottom  blow  pipinq  with  flantjed  1.5-inch  carbon  steel  aiiqle  and  "Y"  lK>ttom 
blow  valves.  The  valves  are  suj'ported  by  variou.s  Al’Ls  and,  as  shown  in 
Fiqvnes  A- 1 and  A-2,  .several  API.s  are  reporteii  in  MPS  data  as  bottom  blow 
valves.  Amonq  tho.se  reixirted  are  Yarway  bonnet  less  valves.  Crane  seal  rinq 
valves,  and  Manniiiq,  Maxwi'll  and  Moore,  Inc.,  valves. 


3.6.2  Discussion 


The  principal  maintenance  problem  associated  with  the  bottom  blow 
piping  has  been  corrosion  of  the  exterior  of  the  piping.  ShipAlt  DDG-37- 
1229K  replaces  the  carbon  steel  piping  with  monel  piping.  This  ShipAlt  has 
been  accomplished  on  two  of  the  DDG-37  Class  ships  and  is  scheduled  for 
accomplishment  on  the  other.  The  bottom  blow  piping  from  the  header  or 
drum  nozzle  to  the  first  flange  and  the  piping  beyond  the  first  flange 
shovild  be  replaced.  It  is  recommended  that  this  ShipAlt  be  accon^lished 
during  BOH. 

IMA  valve  shop  personnel  reported  during  interviews  that  bottom  blow 
valve  repairs  require  a major  portion  of  their  time.  MDS  records  identify 
"leaking  through"  as  a recurring  failure  mode  of  the  valves.  IMAs  can  make 
almost  all  the  normal  repairs  and  tests  required  on  bottom  blow  valves 
since  they  are  usually  equipped  with  the  appropriate  valve  grinding  tools. 
The  Yarway  bonnetless  valves,  for  example,  require  a special  tool  to 
disassemble  the  valve  and  a special  grinding  tool  to  resurface  the  seat. 

Ship's  Force  maintenance  personnel  reported  that  several  spare  bottom 
blow  valves,  carried  as  operating  space  spares,  were  very  useful.  These 
spares  consisted  of  a mininuun  of  six  valves  (two  rearwall  header,  two 
sidewall  header,  one  water  drum,  and  one  surface  blow)  that  were  installed 
on  a particular  boiler  while  the  boiler's  valves  were  being  repaired  by  an 
IMA.  During  BOH,  a minimum  of  six  new  bottom  blow  valves  should  be  pro- 
vided to  Ship's  Force  to  insure  that  comparable  valves  can  be  used  when 
repairs  to  the  installed  valves  are  required. 

APL  and  technical  manuals  should  be  changed  to  reflect  the  complete 
replacement  of  the  boiler  blow  valves  at  BOH  that  will  result  from  the 
accompli shment  of  ShipAlt  DDG-37-1229K,  Install  Monel  Bottom  Blow  Piping. 

Intracycle  and  follow-on  ROH  requirements  should  be  limited  to 
bottom  blow  valve  repairs  as  deemed  necessary  by  material  inspection  and 
POTfil  results.  These  repairs  are  generally  accomplished  by  an  IMA. 

Ship's  Force  repairs  during  the  cycle  will  be  limited  to  routine  re-packing 
of  the  valve  and,  as  necessary,  replacement  with  the  spare  valves.  It  is 
expected  that  the  new  valves  will  require  reworking  at  least  yearly. 

3.6.3  Recommendations 

For  the  long  term,  the  following  actions  should  be  taken  at  BOH: 

• ShipAlt  DDG-37-1229K,  Installation  of  Monel  Bottom  Blow  System, 
should  be  accomplished. 

• Ship's  Force  should  be  provided  with  a minimum  of  six  spare  bottom 
blow  valves  to  be  carried  as  operating  space  spares. 
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3.7  MAIN  BOTLKR  STOPS 

3.7.1  Background 

The  DD(;-37  Class?  ships  are  equipped  with  6.0-inch  IPS  1500-psi  angle 
valves  as  boiler  stops.  Kach  boiler  has  one  such  valve  on  its  superheater 
outlet  supported  by  APL  882000847  or  882000869.  Appendix  A shows  which 
ships  are  equipped  with  each  valve. 

The  Crane  Company  manufactures  the  valve  supportt^d  by  APL  882000847 
and  the  Anchor  Kquipmenl  Company  manufactures  the  one  supported  by  APL 
882000869.  The  valves  are  similar  in  design  and  utilize  a seal  ring  to 
form  a seal  between  the  valve  body  and  the  valve  bonnet.  The  valves  are 
provided  with  a remote  control  feature  that  uses  an  air  motor  to  close 
the  valve.  The  valve  must  be  opened  manually. 

NAV8EC  and  PMS-301  reported  that  a revised  Valve  Repair  Technical 
Manual,  addressing  all  aspects  of  valve  re[>airt;,  including  seal  ring  installa- 
tion, will  soon  bi^  available.  Currently,  Ship's  Force  maintenance  personnel 
do  not  liave  a valve  rei)air  teclinical  manual. 

3.7.2  Discussion 

The  Ship’s  Force  maintenance  effort,  as  shown  in  Table  3-1,  appears 
to  be  higher  for  the  Crane  valvcf;  than  the  Anchor  valves.  No  reason  could 
bo  found  for  this  difference.  Both  valves  exhibited  similar  failure 
modes,  wltich  were  primarily: 

• Leakage  past  the  seat 

• Seal  ring  leakage 

The  leakage  past  the  seats  lias  sometimes  been  attributed  to  hiiirline 
i.-racks  in  the  stellite  seats,  which  leak  under  hyilrostatic  pressure  but  not 
under  steam  pressure.  Tliis  anomaly  is  probably  accounted  for  by  the 
difference  in  temperature  between  a hydrostatic  test  at  70"F  and  a steaming 
temperature  of  9D(V’F.  This  problem  is  especially  troublesome  since  some 
hairline  cracks  leak  while  others  do  not.  Those  valves  that  exiierience 
steam  leakage  or  exce.ssive  hydrostatic  leakage  past  the  seat  should  be 
repaired.  The  repairs  required  arc'  usually  limited  to  either  lapping  the 
seat  to  remove  the  cracks  or  replacing  the  complete  seat. 


The  seal  ring  leakage  problem  is  aijgravated  by  the  need  to  remove  and 
replace  the  seal  ring  to  allow  access  to  the  valve  seating  .surface.  Ship's 
Force  and  IMA  personnel  reported  that  a maior  problem  with  seal  rings  on 
m.iin  Ixiiler  stops  was  inadequate  supply  support.  Thin  problem  is  caused 
by  the  failure  of  dei^ots  to  consistently  document  modifications  to  these 
valves,  such  as  the  installation  of  an  oversized  seal  ring.  Tlie  depot 
.•:h(?uld  label  the  modified  valvt's  with  brass  tags  when  an  oversized  ring 
ha.n  been  installed  and  give  the  dimensions  of  the  new  ring,  but  this  is  not 
always  done.  .npaic  seal  rings  ari'  often  provitlod  to  .Ship's  Force  for 
ofX'rating  space  spare*;,  but  clianges  an*  not  always  m.>de  to  the  applicable 
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APLs.  As  a result,  a ship  may  continue  to  carry  a spare  seal  ring  for 
the  original  valve  that  will  not  fit  the  modified  valve.  A drawing  is 
being  developed  by  NAVSEC  that  will  standardize  the  internal  dimensions  of 
these  valves  and  will  show  the  two  standard  sizes  for  oversize  seal  rings. 
All  changes  made  to  valves  and  seal  rings  should  be  documented  and  this 
information  provided  to  Ship's  Force  along  with  adequate  spare  seal  rings. 
The  spare  seal  rings  should  also  be  labeled  as  to  size  and  valves  they  will 
fit.  The  AI’l.s  and  the  shipboard  allowance  should  also  be  changed  to  show 
the  nt'W  dimensions. 

1.7.1  Ret 'omnomUj  t i on^ 

Ftti  tl\e  lonn  term,  the  following  actions  should  be  taken: 

• Those  valves  that  exhibit  problems  such  as  seal  ring  leakage  or 
sti'ain  leakage  past  the  .seat  should  be  overhauled  at  BOH  and  at 
each  f(?l  low-on  ROH. 

• A procedure  should  he  established  to  insure  that  changes  in  the 
internal  dimensions  of  boiler  stop  valves  are  documented  and 
.ip}'ropi  iate  APL  and  allowance  changes  are  made. 


.l.B  M,\IN  AND  AUXILIARY  STEAM  GATE  VALVES 
J . 8 . 1 Ra<.:kqrouiid 

As  shown  in  Table  3-1,  six  2.5-inch  IPS  and  larger  gate  valves  wore 
reported  as  significantly  contributing  to  the  Ship's  Force  man-hour  burden. 
These  valves  are  used  in  various  applications  in  the  main  and  auxiliary 
systems.  They  are  all  welded-in,  soal-r inci-type , <iate  valves. 

J.  8.  2 IM  r.cussion 

The  valves  reported  in  Table  3-1  are  all  manufacturored  by  the  Crane 
Comi'any  except  for  APL  882040806,  6.0-inch  IPS  1500-psi  gate  valve,  which 
is  manufactured  by  the  Walwortli  Company. 

The  APLs  for  the  Crane  valves  list  a .standard  size  seal  ring,  an 
oversize  number  1,  and  an  oversize  number  2.  An  NSN  is  assigned  to  the 
standard  size  seal  ring  while  an  activity  control  number  (ACN)  is  assigned 

to  the  oversize  numbers.  The  Walworth  valve  APIjS  do  not  list  seal  rings 

other  than  the  standard  size.  The  existenance  of  these  ACNs  on  the  APL  do 
not  alleviate  the  seal  ring  documentation  problem  described  in  Section 
3.7.2  on  the  main  boiler  stop  valves.  The  valves  addressed  in  this  section 

have  the  same  problem  and  the  reconmiendations  of  Section  3.7.3  are  applica- 

ble to  these  valves  also. 

The  seating  surfaces  of  a gate  valve  are  different  than  tlmse  of  a 
globe  valve  and,  as  a result,  a different  reseating  tool  is  requiied. 

Ship':;  Force  maintenance  personnel  ro^xjrted  tiiat  .some  DnG-37  Class  ship's 
have  complete  valve  reseating  tool  kits  but  rar«'ly  use  them.  Ship's  Force 
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should  be  iiistrucf-ed  on  the  propt'r  use  of  these  valve  reseating  tools 
during  BC'H  when  some  of  the  valves  are  opened  for  repair.  This  would 
allow  ship  personnel  to  learn  bv’  using  their  own  valve  reseating  tools 
on  their  own  valves  as  they  are  installed  in  the  steam  system.  In  addition 
to  learning  the  piop<'i  techniques  required  foi'  using  the  viilve  reseating 
tool,  Ship's  Force  would  also  learn  the  proper  technique  to  be  used  in  the 
installatit'n  of  seal  rinqs  since  the  valve  would  requira*  reassembly  after 
the  seatinq  surfaces  are  reworked. 

.1.8.3  Heconanendat  ions 

I’or  t lu’  long  term  tlie  followinq  actions  should  be  t<»ken: 

• Those  vai'.os  that  o.xliibit  problems  sucli  as  seal  rinq  leakaqe  or 
stciuu  leakage  past  the  seat  should  be  overhauled  at  BOll. 

• .A  I'roi-edvire  sliould  be  cstablislied  to  insure  that  cliaiiges  in  the 
internal  dimensions  of  tlie  valves  are  <iocumented  and  appropriate 
AIM.  and  allowance  clianges  are  made. 

• Shii''s  Force  should  be  provided  with  a suitable  valv'e  reseating 
tool  and  instruction  in  its  use  during  BUH. 

3.9  SI.fPINr.  FFKT 
3.0. I Fac kground 

The  watei  drum  and  sidi'wall  header  are  supfiorted  by  saddles  at  their 
forward  and  aftei  ends.  The  nvu'  saddles  are  stationary  while  the  front 
ones  let.l  on  sliding  ft!et , free  to  iik*vi'  as  tho  boil<T  ex]>ands  or  contacts 
bi'causi'  I’t  t einpeiature  cliaiuies.  Both  BkW  and  FW  boilers  use  the  same  basic 
arranqetiu'nt  for  sliding  feet. 

1.9.2  Di scussi on 

Ftor.i'n  .sliding  feet  are  .i  serii')us  problem  that  can  cause  boiler  founda 
tions  to  warp  a(ul  e.\c<'ss  stuvsses  to  be  apj'lieii  to  hull  strengtli  memlii'rs. 
This  is  i.'Spi'cially  ciitical  in  the  after  fire  room  where  severe  bindiiu)  of  a 
boiler  sliding  toot  can  cans<’  main  sliaft  misalignment  and  damage  main  shaft 
steady  boarincjs. 

Most  sliditig  feet  are  presently  equipped  with  a zerk  fittinq  mounted 
on  the  outside  air  casing  and  connect  ovi,  via  copper  or  steel  tubing,  to 
the  saddle  grease  grooves.  Tliis  permits  lubricatituj  the  foot  each  month, 
as  required  by  I’M^; , without  havinq  to  enter  the  air  casinq  of  the  toiler. 

The  only  quatantee  of  satisfactory  qreasing  of  the  pliosphorous  bronze 
chock  faciiu]  and  qiooved  saddle  interface  is  to  have  someone  observe  the 
lubrication  proct'ss  from  insi<i('  the  air  casing.  Satisfactory  greasing  of 
tlie  sliding  foot  should  force  grease  out  of  the  slitling  ioint  at  some  tioint 


The  requirement  to  have  a person  in  the  air  casing  completely  cancels  the 
advantage  gained  by  having  a remote  zerk  fitting.  A telltale  should  be 
developed  leading  from  the  grease  grooves  back  to  the  outside  of  the  air 
casing.  This  could  be  similar  to  the  present  arrangement  used  to  grease 
the  chock  facing.  The  maintenance  man  would  then  be  able  to  grease  the 
sliding  foot  and  confirm  grease  flow  without  having  to  enter  the  air  casing. 

There  is  presently  no  indicator  installed  to  detect  or  measure  sliding 
foot  movement.  A simple  indicator  such  as  the  "Sliding  Saddle  Movement  Ind- 
cator",  described  in  Figure  9-2  of  NAVSEA  0951-LP-031-8010,  Repair  and 
Ovei haul  Main  Boilers  1200  psi  Steam  Propulsion  Plant,  should  be  installed 
durinc)  BOH  to  indicate  sliding  foot  movement.  (An  illustration  of  this 
indicator  is  included  in  Appendix  D. ) Presently,  the  determination  that  a 
sliding  foot  is  moving  or  not  is  based  on  the  following: 

• The  grease  fitting  will  not  accept  the  grease  or  high  pressure 
solvent.  (This  indicates  only  that  the  lines  or  grease  grooves  are 
clogged. ) 

• Visual  inspection  from  the  air  casing,  providing  evidence  that 
grease  or  debris  l\as  been  pushed  by  movement  of  the  foot. 

Both  those  rely  heavily  on  judgment  and  personal  experience  and  often 
a steam  drum  or  sidewall  header  is  jacked  up  to  repair  a sliding  foot  when 
no  positive  determination  had  been  made  that  there  was  in  fact  no  movement. 

A long-term  solution  to  the  problem  would  be  the  elimination  of  the 
cause,  which  is  either  the  lack  of  lubrication  or  the  use  of  an  iit^iroper 
type  of  lubrication.  M<)dern  materials  that  do  not  require  grease  or  mainte- 
nance are  being  used  in  similar  civilian  applications  and  may  be  feasible 
for  use  on  sliding  feet.  It  i.s  recommended  that  an  investigation  into  the 
use  of  a non- lubricated  surface,  such  as  modern  plastics,  be  conducted.  If 
feasible,  a ShipAlt  should  be  developed  to  install  a non- lubricated  surface 
in  the  chock  faces  of  boiler  sliding  feet. 

1.9.3  Recommendations 

For  the  near  term,  the  following  actions  should  be  taken: 

• A telltale  for  the  boiler  sliding  feed  should  be  provided  that  would 
give  an  indication  of  positive  grease  flow  through  the  sliding  feet. 
The  telltale  should  be  visible  from  the  zerk  fitting  in  order  to 
provide  the  maintenance  man  positive  feedback. 

For  the  long  term,  the  following  actions  should  bo  taken: 

• The  use  of  a non-lubricated  sliding  foot  should  bo  investigated. 

• A sliding  foot  movement  indicator  should  bo  installod  during  BOH. 


3.10  SUPERHEATER  OUTLET  THERMOMETERS 


PW  and  B&W  boilers  wore  originally  equipped  with  a direct  reading 
thermometer  and  a remote  distant  reading  thermometer  on  the  superheater 
outlet  of  each  boiler.  This  installation  was  considered  unreliable  because 
of  calibration  problems.  Some  of  the  thermometers  were  replaced  with  non- 
standard  items. 

ShipAlt  DDG-37-1057K  was  developed  to  provide  a more  reliable  and 
standard  means  of  measuring  boiler  superheater  outlet  temperature.  This 
ShipAlt  provides  for  the  removal  of  both  the  direct  and  distant  reading 
thermometers  and  replacing  them  with  a distant  and  remote  temperature 
iniiicaiing  system  that  uses  thermocouples  as  sensors.  Indicators  are  pro- 
vided for  superheater  outlet  ten^jerature  readout  locally,  in  the  EOS,  and 
in  the  corresponding  engineroom. 

A sl\ip  survey  of  a DDG-37  Class  ship  tiiat  has  had  this  SliipAlt  accom- 
plislied  revealed  that  Ship's  Force  was  unable  to  calibrate  the  indicators 
in  the  EOS  due  to  the  lack  of  a comparator.  An  inspection  of  the  sensing 
elements  for  the  temperature  indicating  system  showed  that  the  direct  read- 
ing thermometers  had  been  removed  and  that  the  thermocouples  were  installed 
as  required  by  the  ShipAlt.  The  Ship's  Force  doubted  t)ie  accuracy  of  both 
of  tl\e  installed  temperature  indicating  systems.  It  is  recommended  that 
ShipAlt  DDG-37-1057K  be  accomplished,  but  that  the  direct  thermometer  be 
retained.  This  would  provide  one  local  and  two  distant  reading  temperature 
indicators  and  would  be  more  reliable  than  using  electrical  indicators  only. 
The  ShipAlt  should  be  accomplished  during  BOH  before  the  150  percent 
strength  test  on  tlie  bc^iler  since  this  ShipAlt  also  requires  a 150  percent 
hydrostatic  test. 

3.11  RECOMMENDED  MAINTENANCE  STRATEGY 

Moijt  routine  boiler  maintenance,  both  corrective  and  preventive,  can 
bo  accomplished  by  Ship's  Force  with  IMA  assistance,  if  required.  Castrophic 
boiler  failures  caused  by  flaiebacks,  tube  rupitures,  low  water  casualties, 
and  other  unpredictable  causes  will  sometimes  require  a depot  level  repair 
effort  to  correct. 

The  recommended  maintenance  strategy  is  to  continue  to  operate  boilers 
in  strict  accordance  with  EOSS,  accomplish  PMS  checks  in  an  orderly  and 
timely  fashion,  and  perform  minor  repair  actions  as  they  are  needed. 


3.12  BASELINE  OVERHAUL  REQUIREMENTS 

The  Baseline  Overhaul  concept  of  the  DDEOC  Program  is  to  provide  the 
maintenance  necessary  to  restore  a system  to  a condition  in  which,  with  a 
well  engineered  and  executed  maintenance  program,  it  can  be  expected  to 
perform  satisfactorily  over  an  extended  operating  cycle.  In  keeping  with 


this  policy,  specific  Baseline  Overhaul  requirements  for  the  Main  Propul- 
sion Boilers  are  as  follows: 

• ShipAlt  DDG-37-1112D,  Shock  Hardened  Brickwork,  should  be  accom- 
plished. It  provides  for  an  improved  anchoring  system  for  the 
brickwork  that  is  more  resistant  to  breakage  from  boiler  movement 
or  shock.  The  castable  refactory  would  have  to  be  renewed  in  the 
accomplishment  of  this  ShipAlt. 

• ShipAlt  DDG- 37-1207K,  Feedwater  Ion  Exchanger,  should  be  accom- 
plished. It  will  improve  feedwater  quality  by  reducing  the  amount 
of  ions  in  the  feedwater  that  are  harmful  to  boiler  waterside. 

• ShipAlt  DDG-37-1056K,  Morpholine  Injection  System,  should  be 
accomplished.  It  will  reduce  feedwater  and  condensate  piping 
corrosion  and  improve  boiler  feedwater  quality. 

• ShipAlt  DDG-37-1175K,  Dissolved  Oxygen  Analyzer,  should  be  accom- 
plished, to  provide  an  accurate  means  of  monitoring  deaerated 
feedwater  going  to  the  boiler. 

• Special  boiler  tools  required  for  maintenance  should  be  inventoried 
and  on-board  allowance  adjusted  to  agreed  with  the  boiler  manufac- 
turers' technical  manuals. 

• Boiler  air  casings  skirts  should  be  renewed. 

• ShipAlt  DDG-37-0357K,  Boiler  Outer  Casing  Keplacement,  should  be 
accomplished  on  DDG-37  Class  ships  equipped  with  FW  boilers  with 
aluminum  outer  air  casings. 

• ShipAlt  DDG-37-1030K,  Economizer  Modification,  should  be  accom- 
plished to  cdrrect  several  long-standing  problems  encountered  with 
FW  boiler  economizers. 

• ShipAlt  DDG-37-1069K,  VP  Atomizer  Burners,  should  be  accomplished. 
It  provides  for  the  removal  of  the  presently  installed  1000-psi 
return  flow  system  and  the  installation  of  a straight  mechanical 
burner  with  a comparable  turn-down  ratio. 

• ShipAlt  DDG-37-0361P,  Modify  Boiler  Front,  should  be  accomplished 
to  the  boiler  front  by  installing  drain  holes  and  cover  plates  to 
allow  the  punching  of  drip  holes  during  operation. 

• ShipAlt  UDG-37-1085K,  Install  Marotta  FOQCVs,  should  be  accom- 
plished to  provide  for  the  installation  of  improved  FOQCVs  in  the 
boiler  fuel  oil  supply  line  and  a quick  closing  valve  in  the 
supply  steam  line  to  each  fuel  oil  service  pump. 

• ShipAlt  DDG-37-1062K,  Improved  Smoke  Indicators,  should  be  accom- 
plished. It  provides  for  removal  of  the  present  periscope  and 
installation  of  an  improved  periscope  design.  This  ShipAlt  also 
provides  for  the  installation  of  an  electronic  smoke  indicator 
with  a visible  indicator  in  the  EOS. 

• All  safety  valves  should  be  removed  from  the  boilers  and  completely 
inspected.  The  valves  should  be  overhauled  or  replaced  as  shown  to 
be  necessary  by  inspection,  POTSI,  and  CSMP. 
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• NDT  of  sootblower  heads  and  piping  should  be  conducted  and  parts 
replaced  as  necessary. 

• ShipAlt  r>DG~37-1058K,  Yarway  Gage  Glasses,  should  be  accomplished. 

It  provides  for  the  removal  of  the  installed  Jerguson  gage  glasses 
and  replaces  them  with  more  reliable  Yai'way  gage  glasses. 

• Ship’Alt  PDG~ J7-1229K,  Monel  Bottom  Blow  Piping,  should  be  accom- 
plished. It  replaces  existing  carbon  steel  p>iping  with  Monel  piping. 
The  sections  of  bottom  blow  piping  from  the  header  or  drum  nozzle 

to  the  first  flange  should  also  be  tested  and  replaced  if  necessary. 

• AIL  bottom  blow  valves  should  be  replaced  with  valves  that  adequately 
nu'ot  shipboard  requirements.  Ship's  Force  should  be  provided  with 

a minimun\  of  six  spare  valves. 

• Only  those  main  boiler  stopis  that  exhibit  problems  such  as  seal 
ring  leakage  or  leakage  p>ast  the  seat  should  be  overhauled.  This 
decision  should  be  based  on  visual  insp>ection  of  the  valve,  POTiil, 
CSMT,  and  interviews  with  Ship's  Force  maintenance  personnel  to 
determine  if  the  valve  has  a history  of  leakage  during  hydrostatic 
tests  and  opierations. 

• Ship's  Force  should  be  provided  with  valve  reseating  tools  and 
practical  instructions  in  their  use  on  valves  installed  in  the 
main  steam  system. 

• A sliding  foot  movement  indicator  should  be  installed. 

• ShipAlt  DDG-37-1057K,  More  Reliable  Method  for  Superheater  Outlet 
Temperature  Measuring,  should  be  modified  to  retain  the  installed 
direct  reading  thermometer;  the  remainder  of  the  ShipAlt  should  be 
accompli ished.  This  would  provide  three  metliods  of  mcvisuring 
superheater  outlet  tempierature  and  it  would  not  be  necessary  to  rely 
completely  on  electrical  indicators  as  proposed  in  the  original 
SliipAlt. 

Some  of  the  recommendations  resulting  from  this  analysis  differ  from 
recommendations  made  in  p^revious  DDEOC  documents.  Table  3-4  lists  tlie 
recommendations  of  the  DDG-37  Class  SARP  Planning  Document  of  February 
1978  that  sliould  be  changed  as  a result  of  this  analysis.  Only  the  items 
that  require  changes,  additions,  or  deletions  are  included. 

The  items  in  Table  3-4  are  arranged  by  Ship  Work  List  Item  Number 
SWLIN  to  facilitate  changes  to  the  Planning  SARP.  Existing  items  to  be 
changed  arc  listed  by  number  (i.e.,  item  1.1.1)  and  additions  are  distin- 
guished by  the  header  "(add)"  prior  to  the  new  item  number  [i.e.,  (add) 

1.S.2,  2.5.2,  3.5.2,  and  4.5.2).  The  statements  under  the  descripition 
heading  are  written  as  they  should  appear  after  correction  or  addition. 

The  rationale  for  change  given  for  each  change  or  addition  is  based  on 
findings  of  tlie  ROE  analysis,  results  of  interviews  witli  tecluiical  codes 
not  included  in  the  ROE,  or  engineering  judgment.  If  the  rationale  is  not 
included  in  this  ROE,  its  origin  is  noted. 


rjM#  l~4.  CHAHCfS  'I\)  THK  nOG-37  OLASS  SAkP  t'LANNINC  DTK  I'MRNT  OP  PEBRUAHY  197B 


Kjatjojiale  Kui  v')iAn<j» 


boilvi  tot  *nil  cc>t»dui't  ISO^ 
in  U'cc'tdAnc*  with 
NSTM  ChAptvi  2^1. 


U^AitgA  I'tospi^t  itm  1. 1.  I to  1.1.2 
And  Item  V . 1 • 2 to  1 . 1 . ). ) 


lAdtfl  Rwbdck  iK’ilwrh  a**  nott'sHAtY 

).*>.2,  2.*'. 2 I on  b<'ilvT  ivwi  rv^'ott. 

J. S.2.  And  j 
4S.}  \ 


lAtJd*  *11  cAStAt)l<-  trirA>'ton'- 

I . S . 3 . 2 . S . 3 . I 

l.S.  l.  And  1 
4 S.l 


(Add> 

l.b. 1.  2.b. J. 

>.  b ■ 1.  And 


(Add) 

l.b.4.  2.6.4, 
I . b . 4 , And 
4.b  4 


221A*'l«  , 1.7.  1.  2.  ■’. 

! (.7.1,  And 

I 4.M 


JIlAk'l*  1.7.2,  2.1.2. 

i.1.2,  And 
! 4.7.2 


Hnnpw  boilAi  %kirtfl. 


Ikc^'lACt*  Al^tlnlnllnl  outt-i  .tlr  cARitnib 
on  Faster  Wlteelei  Hoilrni  in 
I Acct.>i  dAHv-e  With  “ihii'AU  ntx.-17- 
j 0 14  7K . 

^ Remove  all  s>.>otblt.'>wers . NOT, 

1 tn»(>evt,  presetve,  jnd  uMnst.sll. 
j Those  elonwrnt.s  whioh  fail  NPT  4>r 
requu**  rei'Airs  as  determined  by 
j inAj'Wi  t ion,  I'l'Tfcl,  and  t't’MC,  tihould 
I be  I'bt'Aired  oi  teplAi'ed. 

ReplAi-e  ACK't  blower  pii’nisj  .»*  nev-es- 

• sary  as  ^letermined  by  Nl'T,  PI'Tj.1, 


I Acromplish  ShipAlt  Dfx;- 1’’- I0b9k  , 
I Install  vented  plundfi  burner. 


Overhaul  a'l  burners,  leqisteib, 
and  IniiTiet  ’-Ariels  in  Aocordanoo 
with  TRS  . 221-0B6- 


Hemow  and  insffkt  all  .-lafety  vAlv»es. 
Repair  .ts  nei-essary  baseil  on  uisj'er- 
non,  ■•'SMI',  and  Pi’^rxl. 


l*Ata>ttA|>li  221>2.11’)  Insi«t'tlon  and  Teat  (or  Stieiujth 
at  5-year  iwnod.  ot  NAVSCA  090 1-U’- 22 1-0000,  NSTM 
chapter  221,  Bolleis,  lequlii's  a 150%  slrenqth  test  at 
least  every  5 years  (not  addressed  in  ROE). 

Items  cotn.'erning  125%  hydrostatic  test  ate  still  valid 
aiul  cxruld  be  acctwnf^lished  iinm-di ate ly  (olKwiiiq  the 
iS0%  test  (not  addressed  in  . 

Ai'''«iin|'l  i»h  only  if  ShipAlt  DDt:- 37- 1 1 120  (see  Item  1.5.1, 
2.5.1,  3.5.1,  OI  4.5.1)  has  been  aowsu'livhed  and  re- 
brickinq  is  deemed  nor.'wssaiy  by  a boilct  insi'cction. 

The  noim.ll  service  life  of  brickwork  should  be  5-10 
years . 

Seivice  life  of  <.astAble  lefiactory  is  1-5  wars. 


boiler  skirt  leaks  contribute  s Iqni  f i.-anr  h-  to  .*«hip*s 
Force  ruiintfiiancf  burden. 


The  Foster  Wire  lei  boiler  equipj'^d  ships  <000-3^,  lb,  and 
19)  were  built  witli  aluminum  air  i'.vsinos  which  have 
prown  to  be  a maintenance  pr.il'lein. 


Routine  ovt‘i)iaul  of  all  svH-'tb lowers  is  not  watianted. 
Only  those  th.st  .tre  inoi'etaliw’  oi  fail  NiiT  should  be 
iep.aired  or  replaced. 


vomi'lote  replacement  of  sixitbUiwci  piping  without  regard 
to  condition  is  unwarvantcil  leiigiiwei  ing  judgment). 


Ttie  accompl islimcnt  of  this  S(iipAIt  will  result  in  a 
safei,  ns^ie  leliAble,  and  e.isiei  lo  maintain  fiA‘l  oil 
system. 

PM- 17,  lb,  .in.l  J9  are  equipj’ed  with  In  burners  {■>et 
ship  while  lXh;-4i'  thru  4e  are  equiv'i'ed  with  24  biimeis 
{s'l  ship.  Kfigineeiing  judgment  indicates  that  the 
ships  that  .ire  piesently  eqmpi'ed  with  VT  burners  will 
te<ruire  somr-  minor  rejuiits  to  the  burneis  during  POH. 

.Safety  valves  h.iw  to  be  lemovotl  from  tlie  Iv-ilei  foi  tlve 
hy.lro  test.  Whie  they  are  leiik'ved,  they  should  ive 
lej'Aire.l  .is  lunvssaiy.  Paragraph  221-  1.100  of  NAvr'FA 
O90l-U'.221-OOIH‘.  NSTM  Chapter  221.  Ihnleis,  states, 

"In  genoiaJ,  s.iletv  valw'S  shall  be  luitouched  ai-  long  as 
then  ivi'et  At  ion  is  Srt»  is f.ii  t orj  . bec.mse  disturbing  or 
.ilteikiig  inlornal  paitr  often  lesults  in  valve  giving 
unK.»t»sfi  leiv  •.eivi.-e,*’ 


A.  .s>npl  I 
!<hl|>A  Its: 


. (itx:- .17- 102  7K , install  ion  exchanjeil 
in  feed  lliif  I 


PlXi- J7- U)5b,  install  meipholinr 


An  extension  of  the  waterside  cleaning  interval  should 
b<'  aflei  ttie  ai  compl  i stiment  of  these  Shi(>Alts. 

Tlie  wAtevsi.les  should  l>e  w.atei  let  vleAiie.l  1-1  SKUilhs 
attei  ROM  and  a kk'teiminat  ion  made  by  a ceitified 
boilei  insi'cctoi  .is  to  wtiothei  ei  ni't  the  waterside 
. leaning  inteiv.il  should  N*  extended. 


. l>iv;- 1 7- 11'' 'k  , install  .usselve.l 
oxygen  Aiuilyrci 


Arcomi'lish  the  foll.'wing  fuel  oil 
related  .‘ihii'Alt  i : 


pfX.- 17-p  l If  p,  inspevt  and  tiK'dlfy 
oil  burrirr  leads. 


rhe  .tcv'4*mpl  ishnent  <'f  these  bhipAlts  will  result  in  a 
sAtet,  mi'ie  leliAble,  and  e.isiei  to  maintAin,  fuel  oil 
system. 


POi  - l’-10rt5K,  install  M.irotta 

nv'Vs 


Fuel  Oil  <^irk  Closing  Valve  (m* 
further  clianges) 


Acct>m('lish  only  if  Shii'Alt  iMv:- iT-OtiMi  has  been 
accomplished. 


•Tnriirates  a partlrulAt  swi  IN  with«» 
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3.13  INTKACYLE  AND  FOLLOW-ON  ROH  REQUIREMENTS 


Ship's  Force  maintenance  personnel,  assisted  as  necessary  by  an  IMA, 
are  capable  of  accomplishinq  most  of  the  routine  br>iler  maintenance  durinq 
the  intracycle.  Therefore,  the  only  maintenance  requirements  should  be 
the  existing  PMS  actions  as  modified  by  recommendations  of  this  report  and 
minor  corrective  maintenance,  witli  the  support  of  an  IMA  as  necessary. 
Castropiiic  boiler  failures  are  unpredictable;  they  usually  require  depot 
assi:.taiK-e  to  correct. 

The  follow-on  ROH  requirements  for  the  DDG-37  Class  Main  Propulsion 
PoiUrs  are  as  follows: 

• All  boiler  castable  refractory  should  be  renewed. 

• Boiler  brickwork  should  be  inspected  and  necessary  repairs  made. 
Rc'ilers  should  be  rebricked  only  after  a determination  of  need 
has  been  made  for  each  individual  boiler. 

• Tube  punching  gears  should  be  inventoried  and  any  deficiencies 
corrected . 

• Boiler  skirts  should  be  inspected  and  sections  that  are  deteriorated 
renewed. 

• All  safety  valves  should  be  removed  from  the  boilers  and  completely 
inspected.  Valves  should  bo  ov'er hauled  or  rep'laced  as  found  to  be 
necessary  by  the  inspection,  POT&I,  or  CSMP. 

• NDT  of  sootblower  heads  and  piping  should  be  conducted  and  parts 
replaced  as  necessary  on  the  basis  of  NDT  results. 

• Rt'p.iirs  to  bottom  blow  valves  should  be  conducted  as  found  to  be 
necessary  by  Pre-Overhaul  Test  and  Inspection  (POT&I)  and  CSMP. 

• All  main  boiler  stops  and  other  main  steam  valves  that  exhibit 
problems  such  as  seal  ring  leakage  or  steam  leakage  past  the  seat 
should  be  overhauled. 


42 


CHAPTER  FOUR 


CONCLUSIONS  AND  RECOMMENDATIONS 


. 1 CONCLUSIONS 

This  Review  of  Experience  led  to  the  following  conclusions: 

• Boiler  castable  refractory  should  have  a service  life  of  3 to  5 
years  while  brickwork  should  last  5 to  10  years. 

• With  the  increased  use  of  waterjet  cleaning  of  boiler  watersides, 
there  has  been  a tendency  for  Ship’s  Force  maintenance  personnel 
to  neglect  the  material  condition  of  the  mechanical  tube  cleaning 
equipment.  This  situation  becomes  critical  when  a waterjet  facility 
is  not  available  and  Ship’s  Force  maintenance  personnel  must  use 
the  mechanical  equipment. 

• Watersides  are  normally  cleaned  about  every  six  months  on  at  lease 
two  of  the  four  boilers.  This  normally  requires  approximately  600 
man-hours  per  boiler,  spread  over  a period  of  10  to  15  working  days. 

• After  the  accomplishment  of  the  various  feedwater  quality  improve- 
ment ShipAlts,  the  waterside  cleaning  interval  could  be  extended  to 
some  point  between  2000  and  4000  operating  hours. 

• Boiler  lay-ups  continue  to  be  a problem,  especially  for  West  Coast 
ships.  The  steam  blanket  lay-up  is  good  for  only  one  month  and  the 
dry  lay-up  requires  many  man-hours  of  preparation. 

• Boiler  air  casing  and  boiler  skirt  corrosion  is  a significant  prob- 
lem that  affects  the  Ship’s  Force  maintenance  burden  and  the  ambient 
temperature  of  the  fireroom. 

• B&W  burners  experience  O-ring  and  return  swing  check  valve  leakage. 

• Several  ShipAlts  associated  with  the  fuel  oil  service  system,  such 
as  installing  vented  plunger  burners  and  Marotta  FOQCVs,  if  accom- 
plished during  BOH,  will  result  in  an  improved,  safer,  and  more 
easily  maintained  fuel  oil  service  system. 

• Ship’s  Force  maintenance  personnel  seem  to  encounter  more  problems 
setting  safety  valves  that  have  been  reworked  than  they  normally 
have  lifting  and  testing  safety  valves  with  steam  after  1800  opera- 
ting hours.  Most  repairs,  such  as  spindle  and  seat  replacement,  can 
bo  accomplished  by  Ship's  Force  with  IMA  assistance,  as  necessary. 
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• Voii-(’  ma  ii\t  on.Aiu't'  i'c>isoi\iit'l  ran  notmally  I'nifotin  all 
roi  t <'i  ( i v<’  maintiMianro  on  nootblowi'i  :; . 

• .'.'onii'  inu’f)l  iv'ii  ox  i rit  s as  to  tlic'  pn' fo  ti  <'ii  HWI.I  rombinal  ioiiK  tlial 
■Oionbl  bo  Inst  alb'll  on  l.lUO-pisi  boiloiii.  'I’lu'  Nviob'onio  KbWbls 

lio  not  havo  t l\c'  history  i.ir  rot  lability  that  t ho  barton  KWbl.bj  havo 
noi  ilo  t lu'y  havo  an  ost  abl  i slu'ii  b>i)istii'  and  Irainint)  .'lyst  om  iik<' 

I h.it  supiiort  inn  baiton  HWbl.ls.  It  is  oonoliiiloil  that  a |>r<>f<'t- 

I Oil  oombi  uat  ion  of  bWhls  wo\rlil  bo  ono  Yarway  naijf’  ijlass  ainl  two 
i iitli'i'onilf’nl  barton  KWbM.'!. 

• bit  lorn  blow  valvos  aio  snpi'ottoil  by  various  Al’bs  willi  I i t t b' 

■ a .imla  1 li  1 i'al  i i 'n  . 

• Miibni)  tool  movoinc'tit  inilioators  ato  not  in  wiilosi't  oail  use’. 


•1  . KKi'i'MMKNlWnoNS 

Coiroitivo  aot  i«'ns  and  impt  ovoim’nt  .•!  ioi(iiirod  tor  tiro  Mam  I’lopnlsion 
boili'ts  .o  o nnnipi’d  as  follows: 

• basi'litK'  Ovt'thatil  (bob)  Koipi  i i omc'nt  s 

• Intraoyob'  Maintonanoo  Uoi|ii  i ronton  t rr 

• Pol  low-on  KOU  Kc'nvi i t r'mont  s 

• bo  I i ab  i 1 i t y and  Maintainability  Improvt'mi'nl  s 

• t'lannr'd  Maintr'iianro  byst  om  ('hamn’s 

• Industrial  Paoility  tmprovomont 

• IMA  Itnpt  ovoinc'iit  s 

• ) nl  on  rat  r'd  liouistii-  Support  (tI.S)  Iitrpn'Vomt'iils 

'I'ablo  4-1  sutmnatiy.os  all  rr'oommondat.  iinis  rr’sultinn  t rom  this  Ki'viow 
oi  Pxpoi  ioiioo.  A dolailc'd  1 i rit  iini  ot  rr'oominr'ndr'd  I’MS  ohannos  is  inoludi'd 
in  till’  Pl'poi'  Mbi'  P.valiration  'I'ablo  of  Appottdix  P.  Action  itoni::  rosrrltinu 
I I opr  I hoso  ! r'l  otnmoirilal  ions  at  o 1 i st  t'd  in  t h<'  UnP.fA'  Act  ion  'I'ablo  ot  Appottdix 

P. 


44 


I 


I 


this  page  is  best  quality  I’KACU^ 

man  COiE  i UWUSiuuU  XOiiU.Q 


^ COi'l  tUKNl.lUiJ  iV 


nUCTlCAW* 


ti.'t  t.«ii  iil.>h  v.tivi' 


V tl  Wxtv  '•tAHirn 


Miiinw  root 


rv*n>*wM'«  kk'M  Ko>|i(i  I omfiit  H i.vmt  thvir.l) 

.til  st^M  I' I » . NOT,  liioiH'it,  t'irtoivo,  .«ikl  I o t iiMt  a I I , TIu'd 

c>|i«t<'iiln  wlii.h  r«tl  M'l  >'i  toi'Attn  .it  .(<■  I «-i  m I Ittsi  t>y  t>' 

alHtiil'l  Ih'  AH  I i'|‘l  .It  <'«f . HtH>(  i>  {■  >woi 

I'tl'tikl  AH  H«H  OHHA1  V AH  <l»toim»o*Nl  l»v  NOT,  l*k*T»,l,  .tlhl  »'*tr. 


tiAtll  All  mAin  U>tlo|  Hl«<|'tt  Alhl  mA  I II  Ht  I'AAI  VAIVOh  tliAt  Okllll'll 
••(I,  ll  Ad  I I |M>(  III  Hit-.vn  lo«tk.V|0  )>Ant  the*  HC.tt  . 

Kf’ t « Ai-i  I i t y .ifiJ  Hi  iMl.Dii.iM  ) 1 1 > Imt'i  •'vi-KH'iit  H 

W.ttoi  li  t « Itvin  All  w.Al «*i '•  l•lo1l  I > ni«*nth-»  .ifti'i  K'vlri 

I ii-.piH  t uu)  l»v  • oi  t l(  k«Hl  iHiiloi  I n-.|>o.' t >>i  An<l  I'.i'.ikt  on  loHitllt.  o! 

liii.ptH  t ton,  tuAVo  A ilot  1*1  min.At  ton  ah  to  whothoi  oi  not  t ho  w.ttoiMl.lo  • lo« 
tn>)  intoiVAl  nhoiiht  ho  oKtoiuliHl. 

htoni\t>  tin*  «*>ji>  tn'irtit  All.!  «*»hn  oh  rio<  oniiAt  v f***  tM|  ■ I moni  At  i»*ii  i»f  a 
(oi<ihI  Ikit  All  lAV-ii|'  >A|*AhililY  lot  t ho  riool. 

I'l'nftnuo  I l\o  nso  oT  hyiliAtiinr  lAV-^l|‘^  At  the*  .lo|H't  li*\'o|.  lnvoHio)Alo  a 
. .mhid.tl  ion  of  hv'ti  1*1110  l.iv-ii)'  Aivl  foi.o.t  liot  Ati  f itoHi.to  l.\v-nr  • o« 
nht)'*i  wlu'HO  ••lAtub  inintion  IhAt  thou  U'lloiv  Ih'  IavihI  n|'  ti*i  foi  tml*  n 
t o (>  mont  hn . 

Koj'l.A.  o I t<o  '.loltoil  hiiHlittki  iii'ioitH  on  I ho  Att«iii«oi  AH*>«whlioH  with  An 
IIIHOI  t witliout  -.lotH  All.t  A ioiiihIihI  otkl. 

I'tovnio  ‘.hn>'*«  t'oiio  with  I ho  now  ini|>i  ovint  HAfoty  'fA'I**.  iIiaikjo  » ho 
A^'i'li.  Ahlo  MM.h  t«'  lotlnt  tho  > hAivii*  in  >ja*>  ilo*>i>in-.  .111. 1 vn.  ln»1o 
Inst  t III  t loni  foi  ( tio  ii-.o  of  (tio  <Mi|  in  Iho  i«>>loi  toihnuAl  mAiniAl. 

hioi'lJo  ’liiji'i  t'oioo  with  Iho  Aj'l’l  o|>i  i At  o npoi  IaI  IooIh  ioiliilli*>l  lot 
YaI  WAV  ij.wjo  ijIahH  IKA  ml  OMAIIi  o . 

I'lOVlilo  A tolllAlo  fOI  I ho  Hi  ill  ln*|  toil  I h.u  lA'llUl  J’tovlilo  a IMHltlVO 
liiilliAtuin  of  01  oAHo  flow  Ihiotiiih  Iho  nliiliiki  ftH<i  , Tho  IoIUaIo  khonlit 
1*0  vtHihlo  li>ri  A iH'Hition  iioai  tho  roi  V fitiiiki  tu  ot.loi  to  I'liA'iilo  t hr 
mAintoiiAiiio  iHiin  with  j*o-iiltv«i  t oi'iIIiaoIi  ot  ijl  oaho  tlow 

Invo’il  ii|.ito  I tn*  ii’io  ot  a iiimi  Inhi  iiAtiHl  hI  iiliiki  loot  . 

ritnmi.l  'll  1 Ml  011,111.  o *.%  • I ..m  I h.tni]OH 


liol  lot  (Hit  '•  r I ><*,  I I It 
r I 1*»I.1 


I'h.iiuio  Iho  MK.  nnmhoi  I I ^ 

. M I 01  'll  op  I .h  |i  oniovo 
A.Iil  tin*  followimi 


pipo  plun  I Ilk"  I o*n  . I'nniv  t ion* 


WMi'NlH  • I'o  Hot  .illow  I ivo  ..lo.im  lo  ptOHHiiild-  tho  ti-nt  iiAikio.  Vh  i • 
• onhl  lOMilf  in  iitpluinki  | hr  .|.in.»o  Aiul  p’SHihlo  iviionnol 


»’l  I'p.*!  O l IO*lt  )*IOHHniO  ilAlklO  with  A >'  lo  l«v'l'  PHI  lAIVJO  Alkl 
1 ItllnviH,  hv  hon.lum  tin*  hono  lo  I Iw  iiAtiijo  into  a Uh'p 
Alkl  .h.it>]m<i  till'  loop  with  wAtoi.  IiihIaII  t tir  to-.|  .jAimo  tn 
t ho  I O'. I . oniioi't  ion. 

All. I till'  tollowtiki  to  I tir  IN'ol'.,  I'AitH,  M.iloiiAlk,  Aikt  tVHt  liinnwiont  It 
of  Mill  n>inil*i*i  r*  f H I 


{ ntht  h(i  I )•.  I oni|h  *>o 


N?-N  'A.  t..M«'  ih’  14  1 hiH  ' . 


i M.hiHi  > i.i  I t .1.  I I 1 I > li<i|-i 


IntoiiiAlo.l  U'liiHlto  '.Mp|s>tt  lUHl  Impi  ovi  imMii  « 


Vai  WAV  iiAijr  oIahmoh 


I 111  t oAir  oA.  ti  Hlup*  H A I lokMiwr*  I o 111.  Ukto  I w»>  ■ .wplot  r .t.'k*«*  ijl  A*"rH  (onr 
pi'i  f 1 1 r»  oi*r  t I o |io  I Ai  i I ikl  AH  Ihi  iKIirAil  monnt  nf  npAr  rn  . 


Hot  ti«n  Htow  Va  lvr« 


Pii'vtilr  Hhip’A  roi . r with  a mmtwiwi  of  -.ik  oprt,klin.|  np*.  o *pA»  rn  ot 
tH.ll.r*  Mow  VAlvr,  N*N.  “i  4n.'i'  .M  oirt  t’lH. 


Iioi  I ri  SI  o|*  VA  I VAH 


Hoilot  WAlri  l^vrt  likttiAforH 


rntAhllHti  A t*i  «H  f\hit  r to  in«nir  Ih.it  . IiaihIOh  tn  I hr  inti.inAl  .1  monk  i«nin 
of  liollri  Hti«)>  v.i  I vrH  Ai  r >1o«  imonl  iHt  .iikl  Appt  opt  t At  r At'l  Alkl  AllowAtur 
. tlAIHlOH  Al  1'  titAilr  . 

PAiHot  HtiipAti  Pikif  |i’'i'ik,  tnitAll  mi.  loom  I iiwMh. 


SOURCES  OF  INFORMATION 


The  specific  sources  of  information  used  as  a basis  for  the  System 
Maintenance  Analysis  of  the  DDG-37  Class  Main  Propulsion  Boilers  are  listed 
below : 

1.  Generation  IV  MDS  Part  and  Maintenance  Data  for  DDG-37  Class  for  the 
period  1 January  1970  through  30  September  1977. 

2.  CASREP  narrative  summaries  for  the  period  1 July  1973  to  30  September 
1977. 

3.  Technical  Mcuiuals: 

• NAVSHIPS  351-061D,  Babcock  and  Wilcox  Main  Boilers. 

• NAVSHIPS  0351-061-5000  (Volume  I of  II)  and  NAVSHIPS  0351-061-5010 
(Volume  II  of  II) , Foster  Wheeler,  1200  PSI  Main  Boilers. 

• NAVSEA  0901-LP-220-0010,  NSTM  Chapter  220,  Volume  I,  Boiler  Water/ 
Feedwater  Water  Chemistry. 

• NAVSEA  0901-LP-220-0020,  NSTM  Chapter  220,  Volume  2,  Boiler  Water/ 
Feedwater  Test  and  Treatment. 

• NAVSEA  59086-GY-STM-000,  NSTM  Chapter  221,  Boilers. 

4.  Ship  Information  Book  DLG-9  (DDG-40) : 

• Volume  I,  Hull  and  Mechanical,  NAVSHIPS  0905-475-4010. 

• Volume  2,  Part  1 of  2,  Piping,  NAVSHIPS  0905-475-4020. 

• Volume  2,  Part  2 of  2,  piping,  NAVSHIPS  0905-475-4030. 

5.  Propulsion  Operating  Guides  for  DDG-36,  -37,  -38,  -42  and  -45. 

6.  Type  Commander's  COSAL,  SURFLANT  and  SURFPAC,  dated  28  April  1976  and 
23  June  1976,  respectively. 

7.  Allowance  Parts  Lists  for  selected  components  of  the  DDG-37  Class  Main 
Propulsion  Boilers  and  Ancilliary  Equipment. 
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8.  Maintenance  Xndex  Pages  and  Maintenance  Requirement  Cards  for  selected 
components  of  the  DDG-37  Class  Main  Propulsion  Boilers  and  Ancillary 
Equipment . 

y.  Trip  Report  (13-15  March  1978);  ARINC  Research  Cor{>oration  Visit  to: 

• USS  MAHAN  {DDG-42) 

• USS  PRATT  (01X3-44) 

10.  PERA  (CRUDES),  PHILNAVSHIPYD,  Ship  Alteration  In  formation  Manual , 

i7  Class,  1 November  1976. 

11.  t\)MNAVSURFL,ANT,  Alteration  Management  System,  Alteration  Status  Matrix 
for  DOG- 37  Class,  dated  22  February  1978. 

12.  Steam  Propulsion  Plant  Improvement  Program  (PMS-301),  .ShipAlt  Program 
(1200- PS I Ships). 

13.  .Steam  Propulsion  Plant  Improvement  Program  (PSM-301)  , OPN  Bacltground 
(1200-PSI  Ships). 

14.  NAVSEA  0900-079-4020,  Ship  Alteration  Management  Information  System, 
Information  Manual. 

16.  System  Maintenance  Analysis , FF-1052  Class  Propulsion  Boiler  System, 
ARINC  Research  Publication  1646-03-6-1589,  March  1977. 

16.  C'iPNAVINST  4790.4,  Material  Maintenance  Management  (3M)  Manual,  Volumes 
T and  II,  Juno  1973. 

17.  DLx:- 17  Class  Maintenance  Critical  Equipment  List,  ARINC  Research 
Corp'oration , 30  April  1976. 

18.  SARPs  and  Overhaul  Departure  Reports  for  DDG-37  Class  Ships. 

19.  Repair  Profile  for  Baseline  Overhaul  of  DDG-37  Class,  May  1977. 

20.  Interim,  DDG-37  Class,  DDEOC,  Engineered  Maintenance  Planning  Forms 
and  Qualified  Maintenance  Planning  Forms. 

21.  NAV.SEA  (PMS-301)  Steam  Propulsion  Plant  Improvement  Program 
Advisories. 

22.  CNO  1200  PSI  Propulsion  Plant  Overhaul  Policy  for  FY  1975. 

23.  OP-04  Memorandum  for  the  Vice  Ouef  of  Naval  Operations,  OP-04  P/MN, 
Ser  04P/6699,  dated  27  November  1974,  Subject:  Standards  for 
Overhauling  1200  PSI  Propulsion  Plant. 

24.  NAVSMIPSYSCOMHQ  Washington,  D.C.,  151357Z  May  73,  Standards  fc^* 
Overhaul  of  1200  PSI  Main  Propulsion  Plants;  Mandatory  Overhailr 
Requirements  for  USS  FARRAGUT  Pilot  Program. 
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APPENDIX  A 


BOUNDARIES  OF  THE  MAIN  PROPULSION  BOILER  SYSTEM 
FOR  DDG-37  CLASS  SHIPS 


The  Main  Propulsion  Boiler  Systems  discussed  in  this  roiX>rt  consist 
I'rincipally  of  the  components  listed  in  Table  A-1.  The  table  also  lists 
APL  numbers  and  APL  quantities  per  ship.  In  developing  this  table,  an 
attempt  was  made  to  resolve  inconsistencies  among  Type  Commander's  COSAL 
and  MDS  re{X)rting  data,  but  all  such  inconsistencies  could  not  be  resolved. 
This  configuration  is  the  best  estimate  from  all  available  data  sources. 

Figures  A-1  and  A-2  are  graphic  representations  of  a typical  Babcock 
and  Wilcox  (BSW)  boiler  and  ancillary  equipment  and  a comparable  Foster 
Wheeler  (FW)  boiler  for  a DDG-37  Class  ship.  The  APLs  supixjrting  the 
various  components  are  provided.  The  bottom  blow  valve  APLs  that  are 
listed  wore  those  that  were  reported  in  MDS  data  and  are  an  indication  of 
the  various  APLs  included  in  the  bottom  blow  system. 
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Figure  A-1.  TYPICAL  DDG-37  CLASS  B&W  BOILER  WITH  ANCILLARY  EQUIPMENT 
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Figure  A~2 . TYPICAL  DDG-37  CLASS  FW  BOILER  WITH  ANCILLARY  EQUIPMENT 
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APPENDIX  B 


CAS REP  SUMMARY 


CASRFPs  for  the  DDG-37  Class  Main  Propulsion  Boilers  covering  the 
period  from  1 July  1973  to  30  September  1977  are  shown  in  Table  B-1.  The 
numbers  of  CASREPs  are  listed  by  equipments  and  categorized  by  failure  mode. 
The  table  is  based  on  237  CASREPs  submitted  by  10  ships  that  operated  for  a 
total  of  31.5  ship  operating  years  during  the  CASREP  data  period.  Therefore, 
the  rate  of  CASREP  submission  against  the  Main  Propulsion  Boilers  for  this 
period  is: 


237  CASREPS 


31.5  Ship  Operating  Years 


7.52  CASREPs  per  Ship  Operating  Year 
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e 

2 .S 

3 

Personnel  Prroi  Vperat  inq 

Casual t los 

6 

2 .S 

s 

Ni-*  Failuit' 

7 

' . 0 

s 

Drain  Lino.-- 

8 

3.4 

t-. 

Impt  oper  Pay-ups 

. 0 

Sample  v't'olers 

1 

0.4 

1 

Lack  of  Tiaintd  Peisonnel 

4 

1.7 

1 

IJ/e  Rodueinq  Valves 

1 

0.4 

- - J 

1 

J17 


Totals 


156 


100.  1 


APPENDIX  C 


DDG-i?  CLASS  MAIN  PROPULSION  BOILER  SHIPALT  SUMMARY 


The  ShipAlts  listed  in  Table  C-1  are  recommended  for  accomplishment 
during  BOH.  They  are  identified  by  ShipAlt  number,  brief,  applicable 
section  in  this  report,  and  status  by  hull  number. 


C-1 


DDG-46 


APPENDIX  D 

SLIDING  SADDLE  MOVEMENT  INDICATOR 


Eiqure  D-1  is  a reproduction  of  Fiyure  9-2  found  in  Chapter  9 of 
NAVSEA  0951-LP-031-8010,  Repair  and  Overhaul,  Main  Boiler,  1200  psi  Steam 
Propulsion  Plant.  This  indicator  will  provide  a positive  indication  of 
sJidinq  foot  movement. 


TO  SUIT 


BOLT  FOUB  |4|  PLACES 

i 


TO  Suit 


HOI  ES  IN  RE  TAININCi  PLATE  TO  BE  SFA  OIA 
HOI  es  IN  GASKE  I TO  flf  SlIGHTLT  SMAl  I I R 
THAN  ROO  SI7E  TO  PREVENT  AN  AIR  LEAK 


VIEW  AT  "a" 


to  OETERHINE  the  AMUINT  of  SAOOLE  MlIVIMENT,  MEASURE  the  BOPIINC.TH 
DIEEfRENCE  WHEN  THE.  BOILER  IS  COl  0 AND  THEN  HOT  THIS  EXPANSION 
MEASUREMENT  MAT  VART  ACCORDING  TO  BOH  t R DESIGN,  BUI  IT  will  Nt'RMAl  LT 

BE  between  iea"  and  1/?" 


Kji/uro 

i 


D-1  . 


SLIDING  SADDLE  MOVEMENT  INDICATOR 


D-1 


appendix  e 


MRC  EVALUATION 


The  DDEOC  MRC  Evaluation  form  in  this  appendix  specifies  the 
Maintenance  Index  Pages  applicable  to  the  Main  Propulsion  Boilers  and  lists 
the  Maintenance  Requirements  Cards  that  should  be  modified  or  deleted,  and 
indicates  where  new  MRCs  are  needed: 

• MRC  Title  - Description  of  maintenance  specified  by  MRC 

• MRC  Number  - Identification  number  of  MRC 

• Responsibility  - Organizations  responsible  for  change  (if  any) 

• Current  Status  (self-explanatory) 

• Man-Hours  - Personnel  time  burden  allotted  to  complete  maintenance 
action 

• Frequency  - When  the  MRC  maintenance  action  is  to  be  performed, 
e.g.,  D = daily,  W = weekly,  M = monthly,  Q = quarterly,  S = 
semiannually,  A = annually,  C = once  every  cycle,  R = as  required 

• Type  - Perform  maintenance  (P) , or  survey  material  condition  of 
components  (S) 

• Who  Performs  Test  - Maintenance  action  or  test  to  be  performed  by 
tender,  or  DDEOC  site  team,  or  Ship's  Force  personnel 

• Where  performed  (self-explanatory) 

• Data  - Indicates  whether  data  are  recorded  during  performance  of 
maintenance  action 


E-1 


DDEOC  MRC  EYAL 


MRC  TITLE 


MRC 

NUMSER 


BOILER  (various  MIPs  including  F-1/10, 

F-1/33,  and  F-1/196) 

1.  Test  soot  blower  operating  pressure  F-1  A-2 


2.  Clean  and  inspect  firesides  F-1  R-1 


I 


P = PERFORM  MAINTENANCE;  S = SURVEY  INSPECTION 


f 1'^ 

1 1 

SHIP  CLASS:  dDG-37  \ 

' ' SMA  NO;  37-108-221  1 

fMRC 

IMURS 

FREQUENCV 

Tvrc* 

WHO  PERFORMS  TEST 

MTHERE 

PERFORMED 

DATA 

REMARKS 

] 

1 PtSTOOCOC 
' 

NtE  DOEOC 

POSTDOEOC 

S-SURV 

TENDER 

OOEOC 

SHIP 

l-IN  PORT 
S-AT  SEA 

YES 

NO 

2.0 

0 220.0 

A 

R 

A 

R 

P.S 

p 

X 

X 

i,s 

i,s 

Yes 

No 

A potentially  hazardous  condition  exists  during 
the  accomplishment  of  this  PMS  check.  Live 
steam  entering  the  test  gauge  could  cause  a 
rupture  ard  injure  the  personnel  conducting  the 
check.  Change  MRC  F-1  A-2  as  follows: 

. After  step  lb  (remove  pipe  plug  from  test 
connection)  add  the  following; 

WARNING:  Do  not  allow  live  steam  to 
pressurize  the  test  gauge. 

This  could  result  in  rupturing 
the  gauge  and  possible  personnel 
injury. 

. Change  step  l.c  to  read: 

Prepare  a test  pressure  gauge,  with  a 

0 to  60  psi  range  and  3/8"  fittings,  by 
bending  the  hose  to  the  gauge  into  a loop 
and  charging  the  loop  with  water.  Install 
the  test  gauge  in  the  test  connection. 

Add  the  following  to  Tools,  Parts,  Materials. 
Test  Equipment  List: 

Light  bulb,  rough  service,  NSN  9G  6240-00- 
143-3087. 

> 

1 

1 

I 

1 " 

\- 

\ 

, 

ii 

j 

i 

‘ 

1 

1 

APPENDIX  F 


DDEOC  ACTION  TABLE 


DDEOC  action  items  are  presented  in  the  table  of  this  appendix.  The 
table  is  formatted  to  provide  the  implementation  status  of  changes  through 
completion  of  the  Class  Maintenance  Plan  and  to  serve  as  a ready  reference 
to  specific  sections  in  Chapter  Three  that  address  in  detail  the  problem 
involved. 


F-1 


DDEOC  ACTION  TABLE 


ACTION  ITCH* 

7 

OOEOC 

3 

4 

RL^RT 

RCSPONSIIILITV  f 

4 

b 

EVALUATION 

1 1 LH  ULilvmr 

(MRA.) 

NO 

TITLE 

1. 

BASELINE  OVERHAUL 
REgUIREMENTS 

A.  Repairs  aiKi  Overhaul 

Boiler  Strength  Test 

Prepare  boiler  for  and  conduct  150% 
strength  test  in  accordance  with  NSTM 
Chapter  221. 

Table 

3.5 

NAVSEA  93 4X 

Refractory 

Renew  all  castable  refractory. 

Rebrick  boiler  as  necessary  based  on 
boiler  inspection  report. 

3. 2. 1.1 
3. 2. 1.1 

NAVSEA  934X 
NAVSEA  934X 

Special  Boiler  Tools 

Conduct  an  inventory  of  all  special  tools 
to  insure  that  the  on  board  allowances 
are  in  accordeince  with  the  manufacturers 
boiler  technical  manuals. 

3. 2. 2. 2 

NAVSEA  934X 

Boiler  Skirts 

Renew  boiler  skirts. 

3. 2.4.1 

NAVSEA  934X 

Safety  Valves 

Remove  and  inspect.  Repair  as  necessary 
based  on  inspection,  CSMP,  and  POT&I. 

3.3.5  & 

3.4.5 

NAVSEA  934X 

Sootblowers 

Remove  all  sootblowers.  NDT,  inspect,  pre- 
serve, and  reinstall.  Those  elements 
which  fail  NDT  or  require  repairs  as 
determined  by  inspection,  POT&I,  emd  CSMP 
should  be  repaired  or  replaced.  Replace 
sootblower  piping  as  necessary  as 
determined  by  NDT,  POT&I,  and  CSMP. 

3.3.6  & 

3.4.6 

NAVSEA  934X 

1 

■ 

Valves 

Overhaul  all  main  boiler  stops  emd  main 
steam  valves  that  exhibit  problems  such 
as  seal  ring  leakage  or  steam  leakage 
past  the  seat. 

3.7.2  & 

3.8.2 

NAVSEA  934X 

Provide  Ship's  Force  with  a suitable 
valve  reseating  tool  and  instruction  in 
its  use. 

3.8.2 

NAVSEA  934* 

Boiler  Sliding  Feet 

Install  a sliding  foot  movement  indicator 
as  shown  in  Figure  9-2  of  NAVSHIPS 
0951-LP-031-8010.  Repair  and  overhaul 

Main  Boilers,  1200  psi  Ste2un  Propulsion 
Plant. 

3.9.2  & 

NAVSEA  934* 

•* 

• NOTE  1 : DEVELOPING  ACTIVITY  FILL  IN  THE  FOLLOWING  BLOCKS:  la,  b;  3,  4;  5 (IF  KNOWN!,  6a,  IF  REOtJ'  (PD  FOR  CONTINUATION  OF  DEVEli 
••NOTE  2:  DDEOC  EVALUATION  - APPROVED,  FURTHER  STUDY  REOD,  ETC. 
t NOTE  3:  RESPONSIBILITY  - ACTIVITY  RESPONSIBLE  FOR  TAKING  THE  ACTION. 


J 


ACTION  TABLE 


SHIP  CLASS:_DDG-37 

SMA  NO;  37-108-221 

SYSTEM:  Main  Propulsion  Boilers 


mnmna 

(TMA.) 


RCSraHSIIIllTV  f 


SCHCOULiNG  DATfS 


ACQO.  START  COMP 


REMARKS.  FUNDING 
IMPIICATIONS.  ETC. 


ACTUAL  ACTION  TAKEN 


{Table 

?.5 


NAVSEA  93 4X 


3.2. 1.1 

3. 2. 1.1 


3.2. 4.1 

3.3.5  S 

3.4.5 

3. 3.6  & 

3.4.6 


NAVSEA  934X 
NAVSEA  934X 


3. 2. 2. 2 NAVSEA  934X 


NAVSEA  934X 


NAVSEA  934X 


NAVSEA  934X 


3.7.2  S NAVSEA  934X 

3.8.2 


3.8.2  NAVSEA  934X 


3.9.2  & NAVSEA  934X 


Accomplish  only  if  ShipAlt 
DDG-37-112D  has  been 
acconplished. 

NAVSHIPS  351-0610,  Babcock 
S Wilcox,  Main  Boiler  Tech- 
nical Manual,  Chapter  4, 
Section  2. 

NAVSHIPS  0351-061-5000, 
Foster  Wheeler,  1200  psi 
Main  Boiler,  Section  S. 


CONTINUATION  OF  DEVELOPING  ACTIVITY  TASK:  7,  AS  NECESSARY. 


DDEOC  ACTION  TABLE 


ACTION  ITEM* 

I 

— 

3 

4 

REPORT 

■ 

m 

imi 

(PARA  ) 

B.  ShlpAlts 

Refractory 

Accomplish  ShipAlt  DDG-37-1112D,  install 
Shock  Hardened  Brickwork. 

3. 2. 1.1 

NAVSEA  93 

Feedwater  Quality 
Inprovement 

Accomplish  the  following  ShipAlts: 

. DDG-37-1027K,  Install  Ion  Exchanger 
in  Feed  Line. 

3. 2. 2. 3 

NAVSEA  93 

. DDG-37-1056K,  Install  Morpholine 
Injection  System. 

. DDG-37-1157K,  Install  Dissolved 

Oxygen  Indicator. 

Air  Casings 

Accomplish  ShipAlt  DDG-37-0357K,  Boiler 
Outer  Air  Casing  Replacement,  on  Foster- 
Wheeler-boiler-equipped  ships. 

3. 2. 4.1 

NAVSEA  3 

Econonizer 

Modification 

Accomplish  ShipAlt  DDG-37-1030K,  Econo- 
mizer, on  the  FW-boiler-equipped  ships. 

3.4.1 

NAVSEA  9J 

Burners 

Accomplish  ShipAlt  DDG-37-1069K,  Install 
Vented  Plunger  Burners. 

3.3.3  & 

3.4.3 

NAVSEA  3 

Accomplish  the  following  fuel- oil-related 
ShipAlts: 

3.3.3 

NAVSEA  I 

. DDG-37-0316D,  Inspect  and  .'lodify 

Fuel  Oil  Burner  Leads. 

. DDG-37-0361D,  Modify  Boiler  Front. 

. DDG-37-1085K,  Install  Marotta  FOQCVs. 

Periscopes 

Accomplish  ShipAlt  DDG-37-1062K,  Install 
Electronic  and  Intermediate  Smoke  Indi- 
cator. 

NAVSEA 

Boiler  Water  Level 
Indicators  (BWLIs) 

Accomplish  the  following  ShipAlts; 

. DDG-37-1058K,  Install  Yarway  Gage 
Glasses. 

3.5.2 

NAVSEA 

. DDG-37-1132K,  Install  Barton  Remote 
BWLIs  (RBWLIs) 



• NOTE  1:  DEVELOPING  ACTIVITY  FILL  IN  THE  FOLLOWING  BLOCKS:  1a,  b;  3:  4;  5 (IF  KNOWN):  6a,  IF  REOUIRED  FOR  CONTINUATION  OF 
••  NOTE  2:  DDEOC  EVALUATION  - APPROVED,  FURTHER  STUDY  REQ'D,  ETC. 
t NOTE  3:  RESPONSIBILITY  - ACTIVITY  RESPONSIBLE  FOR  TAKING  THE  ACTION. 


I 


DDEOC  ACTION  TABLE 


RtroRT 

REFERENCt 

IrRRR.I 


Itall  3. 2. 1.1  NAVSEA  934X 


3. 2. 2, 3 NAVSEA  934X 


Her  3. 2. 4.1  NAVSEA  934X 


3.4.1  NAVSEA  934X 


3.3.3  & NAVSEA  934X 

3.4.3 

3.3.3  NAVSEA  934X 


NAVSEA  93<X 


NAVSEA  33 ‘ X 


SHIP  CLASS:  DDG- 37  _ 

SMANO:_  277IOJ-22I 

SYSTEM:  Main  Propulsion  Boilers 


JIRED  FOR  CONTINUATION  OF  DEVELOPING  ACTIVITY  TASK;  7,  AS  NECESSARY 


r 


DDEOC  ACTION  TABLE 


ACTIOMITCM* 

3 

4 

REPORT 
REFERENCE 
(PARA  ) 

*10 

TITlt 

Boiler  Water  Level  Indi- 
cators (BWLIs)  (Continued) 

Install  an  additional  Barton  RBWLI  as  a 
back-up  or  tertiary  BWLI.  Installation 
should  be  in  accordance  with  Shi’^Alt 
DDG-37-1132K. 

3.5.2 

NAVSEA  °'>4X 

Bottom  Blow  System 

Accomplish  ShipAlt  DDG-37-1229K,  Instal- 
lation of  Monel  Bottom  Blow  System. 

3.6.2 

NAVSEA  9343 

Superheater  Outlet 
Thermometer 

Accomplish  ShipAlt  DDG- 37-10 57K,  which 
provides  a more  reliable  means  of 
measuring  superheater  outlet  tempera- 
ture. 

3.10.2 

NAVSEA  934X 

2. 

INTRACYCLE  MAINTENANCE 
REQUIREMENTS 

No  additional  action  required. 

• 

3. 

FOLLOW-ON  ROH  REQUIREMENTS 

Refractory 

Renew  all  castable  refractory. 

Rebrick  boiler  as  necessary  based  on 
boiler  inspection  report. 

3. 2. 1.1 
3. 2. 1.1 

NAVSEA  934X 
NWSj.:A  93  4X 

Special  Boiler  Tools 

Conduct  an  inventory  of  all  special  tools 
to  insure  that  the  on-board  allowances 
are  in  accordance  with  the  memufacturers ' 
boiler  technical  manuals. 

3. 2. 2. 2 

NAVSEA  934X 

Boiler  Skirts 

Inspect  and  repair  as  necessary. 

3. 2. 4.1 

NAVSEA  9343 

Safety  Valves 

Remove  cind  inspect.  Repair  as  necessary 
based  on  inspection,  CSMP,  and  POT&I. 

3.3.5  S 

3.4.5 

NAVSEA  934) 

Sootblowe rs 

Remove  all  sootblowers.  NDT,  inspect, 
preserve,  and  reinstall.  Those  elements 
which  fail  NDT  or  require  repairs  as 
determined  by  inspection,  POT&I,  and 

CSMP,  should  be  repaired  or  replaced. 
Replace  sootblower  piping  as  necessary 
as  determined  by  NDT,  POT&I,  and  CSMP. 

3.3.6  & 

3.4.6 

NAVSEA  9343 

Valves 

Overhaul  all  main  boiler  stops  and  main 
steam  valves  that  exhibit  problems  such 
as  seal  ring  leakage  or  stecun  leakage 
past  the  seat. 

3.7.2  & 

3.8.2 

NAVSEA  9341 



• NOTE  1:  DEVELOPING  ACTIVITY  FILL  IN  THE  FOLLOWING  BLOCKS:  la.  b:  3;  4;  5 (IF  KNOWN),  6a.  IF  REQUIRED  FOR  CONTINUATION  OF  DEVB 
*•  NOTE  2;  DDEOC  EVALUATION  - APPROVED,  FURTHER  STUDY  REQ'D,  ETC. 
t NOTE  3:  RESPONSIBILITY  - ACTIVITY  RESPONSIBLE  FOR  TAKING  THE  ACTION. 


SHIP  CLASS:  DDG- 37 


PEOC  ACTION  TABLE 


SMA  NO: 37-108-221 

SYSTEM:  Main  Propulsion  Boilers 


REPORT 
RE  TERENCE 
IPRRRI 


NAVSCA 

NAVSEA 

934X 

NAVSEA 

934X 

• 

NAVSEA 

NAVSilA 

934X 

93 4X 

NAVSEA 

934X 

NAVSEA 

934X 

NAVSEA 

934X- 

NAVSEA 

934X 

NAVSEA 

934X 

REIURKS.  FUNDING 
IMPLICATIONS.  ETC. 


NAVSHIPS  351-0610,  Babcock 
& Wilcox,  Main  Boiler 
Technical  Manual,  Chap.  4, 
Section  2. 

NAVSHIPS  0351-061-5000, 
Foster  Wheeler,  1200  psi 
Main  Boiler,  Section  S. 


D FOR  CONTINUATION  OF  DEVELOPING  ACTIVITY  TASK;  7,  AS  NECESSARY 


DDEOC  ACTION  TN 


> 

ACTION  ITEM* 

2 

OOEOC 

3 

ACTION  ITEM  DESCRIPTION 

4 

REPORT 

REFERENCE 

(PARA.) 

& 

1 

D 

b 

TITLE 

EVALUATION** 

4. 

RELIABILITY  AND  MAINTAIN- 

ABILITY  IMPROVEMENTS 

Watersides 

Waterjet  clean  all  watersides  1-3  months 
after  BOH.  Conduct  boiler  inspection  by 
certified  boiler  inspector  and  based  on 
results  of  inspection,  make  a determina- 
tion as  to  whether  or  not  the  waterside 
cleaning  interval  should  be  extended. 

3.2.2 

Lay-ups 

Identify  the  equipment  euid  procedures 
necessary  for  implementation  of  a forced 
hot-air  lay-up  capability  for  the  fleet. 

3.2,3 

- 

Continue  use  of  the  hydrazine  lay-ups  at 
the  depot  level.  Investigate  a combina- 
tion of  hydrazine  lay-up  and  forced  hot- 
air fireside  lay-up  for  ships  whose 
status  requires  that  their  boilers  be 
layed  up  for  periods  up  to  6 months. 

B&W  Burners 

Replace  the  slotted  bushing  inserts  on 
atomizer  assemblies  with  an  insert 
without  slots  and  a rounded  end. 

3.3.3 

ts 

Safety  Valves 

Provide  Ship's  Force  with  the  new  im- 
proved safety  gags.  Change  the  applicable 
APLs  to  reflect  the  change  in  gag  design 
and  include  instructions  for  the  use  of 
the  gag  in  the  boiler  technical  manual. 

3.3.5  & 

3.4.5 

N 

Yarway  Gage  Glasses 

Provide  Ship's  Force  with  the  appropriate 
special  tools  required  for  Yarway  gage 
glass  maintenamce. 

3.5.2 

N 

Boiler  Sliding  Feet 

Provide  a telltale  for  the  sliding  feet 
that  would  provide  a positive  indication 
of  grease  flow  through  the  sliding  foot. 
The  telltale  should  be  visible  from  a 
position  near  the  zerk  fitting  in  order 
to  provide  the  maintenance  mam  with  posi- 
tive feedback  of  grease  flow. 

3.9.2 

H 

Investigate  the  use  of  a non-lubricated 
sliding  foot. 

3.9.2 

1 

* NOTE  1 : DEVELOPING  ACTIVITY  FILL  IN  THE  FOLLOWING  BLOCKS;  la,  b;  3;  4;  5 (IF  KNOWN);  6a,  IF  REQUIRED  FOR  CONTINUATid 
••NOTE  2:  DDEOC  EVALUATION  - APPROVED,  FURTHER  STUDY  REQ'D,  ETC.  | 

t NOTE  3:  RESPONSIBILITY  - ACTIVITY  RESPONSIBLE  FOR  TAKING  THE  ACTION.  I 


SHIP  CLASS:  DDG- 37 


EOC  ACTION  TABLE 


SMA  NO:  37-108-221 

SYSTEM:  Main  Propulsion  Boilers 


I 


4 

REPORT 

REFERENCE 

(PARA.) 

S 

RESPONSftlllTY  ^ 

3.2.2 

NAVSEA  934X 

3.2.3 

NAVSEA  934X 

3.3.3 

NAVSEA  934X 

3.3.5  & 

NAVSEA  934X 

3.4.5 

3.5.2 

NAVSEA  934X 

3.9.2 

NAVSEA  934X 

3.9.2 

NAVSEA  934X 

SCHEDULING  OATES 


REDO  START  COAIP 


REMARKS.  FUNDING 
IMPLICATIONS.  ETC. 


This  is  a short  term  fix 
until  the  VP  burners  are 
installed. 


D FOR  CONTINUATION  OF  DEVELOPING  ACTIVITY  TASK;  7,  AS  NECESSARY. 


DDEOC  ACTION 


1 

ACTION  ITEM* 

2 

DDEOC 

3 

ACTION  ITEM  DESCRIPTION 

4 

REPORT 

NO 

t> 

TITLE 

EVALUATION** 

(PARA) 

5. 

PLANNED  MAINTENANCE 

SYSTEM  CHANGES 

Boiler  (MIPs  F-1/10, 
F-1/33,  and  F-1/96) 

Change  MRC  number  F-1  A-2  as  follows: 

. After  step  l.b  (remove  pipe  plug 
from  test  connection) . 

3.4.6 

WARNING:  Do  not  allow  line  steam  to 
pressurize  the  test  gauge. 

This  could  result  in  rupturinc 
the  gauge  and  possible  per- 
sonnel injury. 

. Change  step  l.c  to  read: 

Use  test  gauge  with  a 0 to  600  psi 
range  and  3/8"  fittings.  Before  con- 
necting the  gauge  make  a loop  in  the 
gauge  hose  and  charge  the  loop  with 
water.  Install  the  test  gauge  in  the 
connection. 

Add  the  following  to  the  Tools,  Parts, 
Materials,  and  Test  Equipment  List  of 
the  MRC  number  F-1  R-1: 

3.3.3 

and 

3.4.4 

. Light  bulb,  rough  service, 

NSN  9G  6240-00-143-3087. 

6. 

INDUSTRIAL  FACILITY 

IMPROVEMENTS 

None 

7. 

IMA  IMPROVEMENTS 

None 

8. 

INTEGRATED  LOGISTICS 
SUPPORT  (ILS)  IMPROVEMENTS 

Yarway  Gage  Glasses 

Increase  each  ship's  allowance  to  in- 
clude two  conplete  gage  glasses  (one 
per  fireroom)  to  be  carried  as  bulkhead 
mounted  spares . 

3.5.2 

Bottom  Blow  Valves 

Provide  Ship's  Force  with  a minimum  of 
six  operating  space  spares  of  bottom 
blow  valve,  NSN  9C  4820-01-018-3781. 

3.6.2 

/ 

BWLIs 

Cancel  ShipAlt  DDG-37-1070K,  Install 
Nucleonic  BWLIs 

3.5.2 

* NOTE  1;  DEVELOPING  ACTIVITY  FILL  IN  THE  FOLLOWING  BLOCKS,  la,  b;  3,  4;  5 (IF  KNOWN);  6a,  IF  REOUIRED  FOR  CONTINUE 

**NOTE2:  DDEOC  EVALUATION  - APPROVED,  FURTHER  STUDY  REQ'D,  ETC. 
t NOTE  3;  RESPONSIBILITY  - ACTIVITY  RESPONSIBLE  FOR  TAKING  THE  ACTION. 


SHU’  Cl  ASS 
SMA  NO 
SYS1I  M 


nix;-.'»7 


:0C  ACTION  TABLE 


J7-100-221 
Main  I’nunilHion 


Hoi  Jon 
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